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CORROSION COSTS YOU MORE THAN WROUGHT- [RON 


uses BYERS WROUGHT IRON 


FoR ALL MAINTENANCE 


The Patent Cereals Company, man- 
ufacturer of the nationally known 
paint-cleaner, ‘‘Dic-a-Doo,”’ solves 
maintenance problems the easy 
way. Process piping carries steam 
and water—services in which 
wrought iron has definitely proven 
its longer life and lower cost. For 
some years, Patent Cereals has 
used wrought iron in new installa- 
tions and for all maintenance. 

The cost of piping installations 
alone may run from 10% of the 
total investment in a central station 
to 30, 40, and even 50% in some 
industrial plants. The importance 
of proper material selection is mul- 
tiplied as the percentages mount. 
Engineers and maintenance men 
are laying increasing stress on 
proper selection, and are con- 


stantly finding new applications 
where corrosion costs more than 
wrought iron. 

If you have a corrosion head- 
ache, in heating, plumbing, air 
conditioning or process lines or 
equipment, our vast fund of prac- 
tical, authentic information on the 
service life of pipe under actual 
operating conditions should be of 
great help to you. Just write, giving 
details. 


Our Engineering Service 


Department will (1) Determine the 
probable types of corrosion in- 
volved; (2) Relate these to similar 


conditions encountered elsewhere; 
(3) Interpret the findings in the 
light of 76 years’ experience with 
corrosion problems; and (4) Make 
recommendations . .. supported by 
service records. You may also find 
some helpful information in our 
bulletin, ‘Wrought Iron for Piping 
Systems.’’ A complimentary copy 
will be sent to you on request. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington 
Chicago, St. Louis, Houston, Seattle, 
San Francisco. 




































































On the cover, in full color, one of the 
machines that applies an insulating 
wrapping of paper to copper wires— 
the same wires that form the tele- 
phone cables carrying your voice. 
Location, the Point Breeze Works of 
Western Electric Company in Balti- 
more, world’s largest long-distance 
telephone cable manufacturing plant. 
Bare copper wire is fed from spools 
through a high-speed wrapping device 
which applies a helical serving of 
paper to the moving wire. Numerous 
color combinations act as identifica- 


tion for the installing forces when: 


splicing lengths of cable. Kodachrome 
by Holmes I. Mettee of Baltimore. 
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—P\ ss Against the unruly costs 
of eye-accidents, the fixed cost of goggles is an 
insignificant fraction. For while eyes cost the 
most when injured, they cost the least to protect. 
Actually, it costs less to buy aman AO Safety 
Goggles than it does to buy him a seat to a good 
fight. And AO Goggles will put up a good de- 
fense against the stiffest blow in the eye... 





deep-curved Super Armorplate Lenses have ez- 
tra strength. Your AO representative has a brief 
and humanly interesting story to tell you about 
the definitely demonstrated shrewdness of 
using American Optical Eye-Protection as a 
vital phase of modern business administration. 
Let him show you how it pays to “Buy 
American .. . By American.” 


American Optical Company 
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L. C. MORROW, Editor 


Straws in the Labor Wind 


As 4 proponent of the philosophy that a nation 
must produce before it can possess, I am much 
encouraged by evidence of increased acceptance 
of this belief. 

In a recent statement the Executive Council of 
the AFL said: “Experience has taught us that gov- 
ernment spending, while it provided necessary 
relief for those forced into idleness, offers no 
permanent cure for unemployment. The only pos- 
sible practical way to end unemployment is to pro- 
vide jobs for the unemployed in private industry. 

“We urge that all government actions that tend 
unnecessarily to discourage business expansion 
cease and that a positive effort be made to encour- 
age greater industrial activity. We have learned 
the lesson that when opportunities for profit dim- 
inish, opportunities for jobs likewise disappear.” 
(The italics are mine.) 

Recently, also, from the pen of Philip Murray, 
of the CIO: “Labor must and can help to produce 
more. The more there is, the more labor may 
share in the increase of living standards. 

“The problem of the immediate future is to 
raise the standards for all, not a few selected 
groups, and to set our millions of idle to work, 
while taking advantage of the greater productivity 
of a machine and power age.” 

There can be little doubt that the leaders of both 
AFL and CIO once believed that the solution to 
unemployment, and therefore the remedy for sub- 
standard living, was redistribution of the national 


é 


income by pump-priming and by legislation that 
would increase wage rates. 

The preceding quotations give evidence that at 
least some of the responsible leaders of both organ- 
izations are now recognizing that what the nation 
does not have in goods and services—and in jobs— 
cannot be distributed. 

I do not mean to imply that these leaders yet 
recognize fully how important it is for the brakes 
to be taken off industry. The excerpts standing 
alone are likely to give the impression that they do. 
In fact, Mr. Murray seems still to feel that much 
of the trouble would disappear if labor were given 
a larger share of industry’s technological gains, 
while the AFL places its reliance upon a legislated 
30-hour week, or forced sharing of the work. 

If I interpret properly the paths these labor 
leaders would follow to bring about the needed 
increase in goods and services, I must admit that 
I believe they are on the wrong tracks. And, of 
course, it is all important that they should do the 
right things to achieve the objective they have 
adopted. 

But I am encouraged nevertheless. Even though 
it has taken some seven years of experimenting to 
make clear the objective, a much shorter time is 
likely to suffice to show the way toward its 
attainment. 


A CANAD 
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Mosue CONCRETE MIXERS are trucks 
of a sort and should be driven by team- 
sters. So spoke Washington, D. C., 
Local 639 of the International Brother- 
hood of Teamsters, Drivers, Chauffeurs, 
Stablemen, and Helpers (AFL). Not so, 
said Local 77 of the International 
Brotherhood of Operating Engineers 
(AFL), whose members were already 
driving the machines under contract. 
The quarrel dragged on amid strikes, 
picketing, and the threat of a general 
tie-up. Production slowed and thousands 
of workers cooled their heels while costs 
rose daily on millions of dollars’ worth 
of new federal and private construction. 
This, proclaimed Assistant Attorney 
General Thurman Arnold, is a conspir- 
acy within the meaning of the Sherman 
Anti-Trust Act. And a District of Co- 
lumbia grand jury forthwith indicted 
the teamsters’ local and five of its offi- 
cers for allegedly conspiring to delay 
work on government and other projects 
by the use of strikes, boycotts, and vio- 
lence—all intended to force the operat- 
ing engineers to leave their union and 
join the teamsters and, when that failed, 
to force the employers to break their 
contract with the operating engineers. 
So, on October 13, 1939, bloomed the 
first fruits of the now-famous building 
trades investigation in which Arnold, 
as head of the Department of Justice 
Anti-Trust Division, trained the guns of 
the Sherman Act on organized labor in 
a federal criminal prosecution for the 
first time. Special federal grand juries 
rapidly took form in ten cities through- 
out the country. 
The full significance of the drive be- 
came apparent as indictments began to 
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What does the Department of Justice's anti-trust drive hold 
in store for the unions? Is labor, by its own excesses, invit- 
ing federal regulation? Will Thurman Arnold make AFL, 
as well as business, take a big dose of the Sherman Act 
and like it? Will CIO get some of the same? 


CHARLES B. COATES 


Assistant Editor 


explode, hither and yon. In Pittsburgh, 
Chicago, Detroit, Cleveland, San Fran- 
cisco, St. Louis, New York, New Or- 
leans, Los Angeles, the grand juries 
ploughed into the practices that alleg- 
edly peg the prices of building mate- 
rials and skilled labor at levels that 
are well-nigh prohibitive. 

They dug up evidence aplenty of 
closed “rings” encircling whole urban 
areas, keeping prices up, keeping com- 
petitive products out, throttling the use 
of mass production methods and mate- 
rials. All this by means of collusive 
building agreements, enforcement of 
politically rigged building codes, and 
outright price-fixing by contractors, 
sub-contractors, and wholesalers. 

And at the bottom of almost every 
such woodpile, they found a _ union, 
“policing” the whole system, refusing 
to supply labor to independents (and 
then picketing them if they used non- 
union help), refusing to handle ma- 
terials banned by the ring, throwing 
their political weight in for favored 
contractors, and intimidating by force, 
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threats, and boycotts anyone who 
bucked the ring. Their price: High 
wage scales, the monopoly of jobs, and 
—often enough—graft. 

Since the home-builder’s dollar must 
pass through a succession of such rings 
—one for the masons, another for the 
plumbers, another for the electricians, 
and so forth, it is pretty skimpy by the 
time it emerges. Thus, says the Depart- 
ment of Justice, the system discourages 
new construction and concentrates itself 
on a monopolistic division of the thin 
pickings that remain. And when the 
government tosses money into construc- 
tion work to alleviate the very unem- 
ployment and stagnation that the system 
itself creates, then, paradoxically, the 
cost of construction rises still higher. 

So much for the system. Most of the 
building trades indictments thus far 
have jointly involved corporations, 
trade associations, and contractors plus 
unions, the latter comprising only about 
25 per cent of the total: But, here and 
there, Arnold has struck directly at the 
unions themselves in instances where, 
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it is charged, work has been slowed and 
costs increased by labor disputes having 
no connection with wages and hours but 
centering instead around squabbles over 
who shall pay dues to whom. 

So it was in the Washington team- 
sters’ case. And so it was that, in St. 
Louis, on November 4, a grand jury 
cracked down on the powerful United 
Brotherhood of Carpenters and Joiners 
(AFL), indicting its general president, 
William L. Hutcheson, and other off- 
cials in an alleged restraint upon com- 
merce “not for collective bargaining 
but for coercing an employer to violate 
a contract with one group of employees 
and replace them with another.” 

The employer in this case was the 
Anheuser-Busch brewery, long friendly 
to organized labor, and the other group 
of employees was the International 
Association of Machinists (AFL). The 
dispute, a jurisdictional one involving 
installation work, had been going on for 
a mere 25 years, off and on. It was 
testified that one result of the conflict 
was the cancellation of plans for addi- 
tional plant facilities costing $750,000. 

“This dispute could be settled in an 
hour if the leaders of the (carpenters) 
union had the interest of the public and 
the welfare of labor at heart,” said Ros- 
coe Steffen, special assistant to the 
Attorney General. 

So it was also that in New Orleans, 
on January 16, a grand jury indicted a 
number of AFL building trades unions 
for obstructing commerce by refusing 
to receive materials delivered by mem- 
bers of the United Transport Workers 
(CIO). And in New York, on January 
23, came perhaps the most meaningful 
indictment of them all—against big, 
gruff Joseph Patrick Ryan, president of 
the International Longshoremen’s Asso- 
ciation (AFL), and assorted officials as 
well as a local of the AFL building 
teamsters’ union. 


Hits Internal Practices 


The Ryan indictment combines the 
employer-coercion charge, as in the 
Washington teamster fuss, with a fac- 
tional row involving AFL and CIO, as 
in the New Orleans case. This seems, on 
the face of it, to be further from the 
main line of the building cost probe and 
closer to an attack on internal trade 
union practices than any other previous 
indictment. 

Ryan and aides are accused of boy- 
cotting and blacklisting lumber retailers 
to force them to induce their employees 
to leave the CIO and join the AFL. 
Further, the Ryan faction is charged 
with using force to keep the rival union- 
ists off the docks, tying up some $2,000,- 
000 worth of lumber. The alleged ob- 
struction to commerce, however, was 








apparently the byproduct of a practice 
which, if Ryan is guilty, would tend 
more to the monopoly of labor itself 
than of goods and markets. 

The Ryan indictment and the Hutche- 
son and Washington teamster cases are 
thus the most interesting because they 
are the least expected results of the 
building trades investigation. Doubly 
interesting because they involve unions 
- exclusively and because they afford em- 
ployers a measure of relief from certain 
alleged malpractices of unions. The 
7 probe itself was not unexpected. 

“The Department of Justice began 
this investigation as early as 1936-7,” 
well-placed Washington observer told 
Factory. “At that time no indictments 
) were obtained, but the data were used 
as a warning to contractors and unions 
to halt certain monopolistic practices. 
When the big PWA funds began to 
come through in 1938-9, with clauses 
protecting union labor in most of the 
contracts, the excesses broke out again 
and the prosecutions were launched.” 

It was not until the current fiscal 
year that Congress ever gave the Justice 
Department’s anti-trust division any real 
money, as Washington speaks of money. 
The division is now spending $1,300,- 
000, four times any previous appropria- 
tion. This gives Arnold a staff of about 
200. (There were only four or five law- 
yers on the job at the height of Theo- 
dore Roosevelt’s celebrated trust-busting 
campaign. ) 


AFL Roars Protest 
With this sum Arnold has embarked 


on some far-reaching experiments with 
the anti-trust laws, including his prose- 
cution of the Washington medical asso- 
ciation, his trust-busting attacks on the 
oil and automotive industries, his Chi- 
cago milk trust indictments (involving 
labor), and the building trades’ drive. 
The last has resulted so far in the in- 
dictment of 936 individuals, including 
94 union leaders, 129 corporations, 5 
trade associations, and 33 unions. 

It is not recorded that labor voiced 
any vigorous protest in behalf of busi- 
ness when ‘the anti-trust drive began. 
As the building trades investigation got 
under way, however, the AFL’ began to 
emit querulous outcries which’ have 
since swelled in volume to a roar of 
indignation. 

The gist of the federation’s complaint 
is that labor was specifically exempted 
from the Sherman Act’s provision by 
the Clayton Act which held that labor 
was not a commodity. The Sherman Act 
has been invoked repeatedly in civil 
actions brought against unions by pri- 
vate plaintiffs. In the famous case of 
: Lawlor vs. Loewe, Justice Holmes read 
j a unanimous Supreme Court opinion 
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upholding this interpretation of the law. 
But save in certain isolated instances, 
the act was never made the basis of 
federal prosecutions until Arnold came. 

Concerning the present controversy 
there are just about as many opinions 
as there are lawyers. The Sherman Act 
is a complicated, rather shapeless piece 
of legislation which has not always 
meant the same things in the courts in 
the past. Its current meaning with re- 
gard to federal actions against unions 
is a question that the Supreme Court 
will probably be called upon to decide 
in the course of some of Mr. Arnold’s 
litigation. Meanwhile the legality of 
these actions is not nearly so interesting 
as some of the long-range questions 
they raise: 


1. Do they presage the adoption of 


legislation for the federal regulation of 
trade unions—or at least for the pro- 
hibition of certain practices? 


2. Are they paving the way for such 
legislation whether the sponsors of the 
drive intend it that way or not? 


In other words, has labor by its own 
excesses been asking for such regulation 
and will it get more of the same? 

Bear in mind that Arnold is not 
what lawyers call a “lawyer’s lawyer.” 
That is, he frankly cares little for court 
victories in individual cases nor again 
for the precedents created by decisions. 
In his hands, the sealed indictment and 
the consent decree are as useful as con- 
victions—and more productive of re- 
sults. To him the existence of a law, 
therefore, is secondary to the amount 
of enforcement it gets and the regula- 
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Mobile oaiatie olaere at work on "Westinghouse Dam, Pittsburgh 


Teamsters’ Local 639 of Washington, D. C., declared mobile concrete mixers like this one 
should be driven by teamsters, not members of Operating Engineers Local 77. Teamsters 


were indicted for jurisdictional strikes 
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tory effect thereof. That was his phil- 
osophy with regard to price legislation 
when he told the Temporary National 
Economic Committee that no drastic 
new laws were needed to curb profiteer- 
ing, but that men and money added to 
his own staff and the establishment of 
TNEC on a permanent basis would 
bring about “effective control within 
reasonable limits” by themselves. 

And that, apparently, is his philos- 
ophy in the application of the Sherman 
Act to trade unions for he has said 
specifically that he neither desires nor 
foresees the need for additional labor 
laws, now or in the future. 


Government in New Role 


Yet the very extension of the anti- 
trust laws in this case puts the govern- 
ment into a new role from which it may 
not readily recede. And Arnold’s use 
of the Sherman Act, even if it is not 
upheld by the courts, might still be an 
opening wedge, creating the demand for 
new legislation to fill the gap. 

When you ask whether new laws may 
come out of all this, therefore, you can 
put it another way and ask Mr. Arnold 
—who has been described by fellow- 
lawyers as “independent, aggressive, 
brilliant, and inconsistent”—whether he 
will seek supplementary legislation if 
the Supreme Court rejects his conten- 
tion that the government can prosecute 
unions under the Sherman Act. 


And Mr. Arnold will reply: 

“T think we could put a bill through 
Congress in three months.” 
There would be your first new law. 
And when you ask whether the unions 


are going to get a measure of federal 
regulation, in some form, out of the 
present trend, you can answer it your- 
self from the facts at hand and the 
answer is this: They are getting it. You 
can reinforce this conclusion with Ar- 
nold’s own words, too, for it was he 
who pointed out to Factory that since 
the building trades probe began, juris- 
dictional strikes have practically dis- 
appeared. 

This is the Arnold paradox, however 
—that he does not believe he is forcing 
new laws and more regulation on indus- 
try—and now labor—but that by his 
use of the Sherman Act he is forcing 
them to regulate themselves. He does 
not regard himself as the foe of busi- 
ness, although many businessmen, to 
put it mildly, consider him a menace. 
And he stoutly insists, with the impre- 
cations of labor ringing in his ears, that 
he is labor’s very good friend. He is 
thus a sort of old-fashioned nurse, la- 
dling out bitter potions of the Sherman 
Act to both business and labor because 
he thinks it’s good for them. 

Hence AFL’s protests tend to take 
shape in the language more common!y 






































Fighting Arnold tooth and 
nail is Joseph A. Padway, 
above, AFL attorney. He 
sees plot to extend gov- 
ernment’s rule over labor 





Not so clear is attitude of 
Lee Pressman, left, the 
CIO’s lawyer. Some say 
he instigated the drivé 
that hit the AFL. Others 
report that CIO is worried 
over trend of Arnold's 
anti-trust probe. Action 
against CIO has lately 
been hinted 
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employed by business. For example, 
Joseph A. Padway, general counsel of 
AFL, has denounced Arnold as a “cru- 
sader” who is “trying to make a name 
for himself,” and is moreover a “college 
professor.” (He formerly taught at Yale 
Law School.) To which Mr. Padway 
adds: “God deliver us from college pro- 
fessors.” Things have come to such a 
pass, Padway declared, that AFL is 
afraid to negotiate contracts for fear it 
will be charged with violating the Sher- 
man Act. 

Late in October, President William 
Green and other AFL leaders visited the 
then Attorney General Frank Murphy 
to inquire about Arnold’s aims. 

“They asked merely to present their 
views,’ Murphy told the press after- 
wards, “and did so with great tolerance, 
restraint, and fairness.” 

Murphy was not quoted on this point, 
but it was said by “other sources” that 
the AFL chieftains had promised a 
“clean-up.” In return they were assured 
by Murphy that the building probe was 
not aimed at organized labor as such 
and would not be. 

Wherefore it became evident that 
Murphy was not going to call Arnold 
off. This was important in its implica- 
tions because the office of the Attorney 
General is supposed to be fairly close to 
the White House as the political crow 
flies in Washington. 

The question arose anew when 
Murphy disappeared into the silent 
sanctity of the United States Supreme 
Court. There has been no sign so far 
that his successor, Attorney General 
tobert H. Jackson, disapproves of Ar- 
nold’s program. As a matter of fact, it 





Because $2,000,000 worth of lumber was 
tied up at New York piers during a fac- 
tional fight, the International Longshore- 
man’s Union, its leader Joe Ryan, and an 
AFL teamsters’ union were indicted under 
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THIS IS THE ARNOLD PARADOX 


He does not believe he is forcing new laws and more regulation on 
industry—and now labor—but that by his use of the Sherman Act he 
is forcing them to regulate themselves. He does not regard himself 
as the foe of business, although many business men consider him a 
menace. And he stoutly insists, with the imprecations of labor ring- 
ing in his ears, that he is labor's very good friend. He is thus a 
sort of old-fashioned nurse, ladling out bitter potions of the Act 
to both business and labor because he thinks it is good for them 





was Jackson’s own anti-trust campaign 
two years ago that first shoved him into 
the spotlight. AFL was hopping mad, 
therefore, by the time its executive 
council met in Miami last month. Here 
for the first time AFL brought into the 
open some of its bitterest, but previously 
private, opinions of Arnold’s policy. 


Chief of these: 


1. That the federal government was 
trying to get labor “under its thumb” 
in a manner suggesting the fate of the 
unions in Germany and Russia. 


2. That no CIO union has been 
“touched, disturbed, or indicted” in the 
Arnold drive and that the Department 
of Justice has never lifted a finger 
against ClO-led sitdowns. 


This raised again an issue that once 
before had been fished out of the waters 
of Washington gossip by Rep. J. Par- 
nell Thomas, New Jersey Republican. 
Early in December, Thomas charged 
that Lee Pressman, CIO general coun- 
sel, was “very friendly” to Arnold and 


the Sherman Act. Ryan and aides are 
charged with boycotting and blacklisting 
employers to make them force their truck 
drivers to quit CIO and join AFL while 
the men were kept from the piers by force 
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implied that there was “something offi- 
cial” in the Justice Department’s failure 
to prosecute CIO unions. 

In reply to AFL, Arnold pointed out 
that the AFL indictments were part of 
the drive in the building trades where 
there were no CIO unions. (CIO has 
begun a membership campaign in this 
field, however, and that’s another thing 
which AFL considers suspicious.) 

Arnold takes the position that his use 
of the Sherman Act is “a distinct advan- 
tage to labor.” So many private actions 
have been brought against unions under 
the act as a means of policing strikes, 
he says, that “the only remedy for the 
evil of private policing is to substitute 
policing by public officers not re- 
sponsible to private interests.” He will 
not interfere, he said, with strikes con- 
ducted by labor in pursuit of its legiti- 
mate aims, including the closed shop. 
Photographs from Acme and Wide World 
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But he has detailed these five types of 
union restraint which he considers ille- 
gal and intends to combat: the preven- 
tion of .use of cheaper materials, 
improved equipment, or more efficient 
methods; the forced hiring of unneces- 
sary, labor; racket extortions; juris- 
dictional strikes; and _ price-fixing 
combinations. 

This statement has moved the AFL 
to inquire with some heat just why Mr. 
Arnold should ordain himself to define 
legal and illegal union practices. He 
replies that he must do so since the 
Clayton Act grants immunity from the 
anti-trust laws to unions only when 
their objects are “legitimate.” The fact 
remains that he is in a position to draw 
such definitions with considerable effect. 
This lends importance to AFL’s charge 
that Arnold is preparing to intervene 
on behalf of the American Federation 
of Hosiery Workers (a CIO union) in 
the Supreme Court hearings of the Apex 
case appeal. 

This is the case in which the Apex 
Hosiery company won a $711,000 ver- 
dict against the Hosiery Workers in a 
civil action, based on the Sherman Act, 
for triple damages in connection with 
a sit-down strike. The verdict was set 
aside by the U. S. Circuit Court of 
Appeals and the company is appealing 
the reversal. Arnold may intervene for 
the union as advertised. Lawyers say 
that if he does he will not be asking that 
(Continued on page 140) 
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Mighty Little Man-Handling 


ARTHUR VAN VLISSINGEN 


Consulting Editor 









| 
| A bit, to be sure, where human intelligence is needed 
| to make a choice or other discretionary decision. Else- 


where on this core-making job things move mechanically 
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From mullers where sand is mixed to machines where cores are made—via overhead rail. Each of four rails serves one row of 
machines. Theré are four rows of machines and three ovens, thus three core lines, one apiece for small, intermediate, and big cores 
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A HIGHLY VARIED SET of problems in 
mechanical handling is a test of the 
ingenuity of a plant’s engineers. The 
variations may be in size, in shape, or 
in the state of the materials handled. 
Core making in a modern high-produc- 
tion foundry presents all these condi- 
tions, complicated by a considerable 
fragility of the product during one por- 
tion of the cycle. 

Newest big foundry is that completed 
last summer by International Harvester 
Company at its motor truck engine 
works, Indianapolis. Like any auto- 
motive engine foundry’s, its cores range 
in size “from small pins and _thin- 
shelled walls up to really heavy pieces. 
Similarity between this basic problem 
and that of many a plant which manu- 
factures articles of entirely different 
type is that here many of the tiny parts 
must eventually be brought over for 
assembly with the larger units. This 
results in a great diversity of parts to 
be handled pretty much at the same 
time and place, and presents an oppor- 
tunity to team together several classes 
of equipment to attain optimum results. 


Starts with the Sand 


Mechanical handling starts, of 
course, with the raw material, sand. 
Core sand is unloaded by overhead 
crane and clamshell bucket from cars 
into storage bins in the roofed-over 
shed. From the storage bin it goes 
through a cylindrical drier ‘into a 
bucket elevator. By a succession of 
belts and bucket elevators it reaches 
bins high up in the sand storage shed. 
Each bin has a vibrating feeder which 
empties into a traveling weigh-larry 
with an automatic shut-off scale. The 
weigh-larry- empties into the mullers 
which’ mix the core sand. 

The mixed sand flows down through 
a chute to the main floor. Set on the 
floor beneath each chute is a hopper- 
bottom bucket into which the sand is 
released by hand controls. Overhead 
runs a monorail system, on which are 
electrically propelled electric hoists, 
each with an operator in its small cab. 
The monorail system has conventional 
switches actuated by pulls which the 
operators can reach from their cabs. 
Each of the four lines of tramrail 
branching off from the sand supply 
serves une row of core-making machines. 
There are four rows of machines and 
three ovens, one apiece for small, inter- 
mediate. and large cores. 

When a core has been formed on a 
machine and before it is baked, it is 
an extremely fragile piece of work in 
process. Carrying the cores away to 
the ovens is an overhead chain con- 
veyor equipped with rack carriers. 

The chain now comes down to the 
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level of a standing man, and runs 
alongside a belt conveyor. Workmen 
remove the cores from the racks, hand- 
ling them according to the requirement 
of the individual part. Some are laid 
on wooden pallets on the belt—usually 
very small parts. Larger pieces are 
laid direct on the belt. Also, right at 
this point a backlog or bank of fin- 
ished cores is maintained in steel stor- 
age racks standing alongside the con- 
veyor belt. If for any reason the sup- 
ply of any core arriving on the over- 
head chain should be inadequate, the 
deficiency can be instantly made up 
by pulling the requisite pieces from this 
standby stock. These cores must be 


minimum transverse movement of cores, 
but some is unavoidable. Some of this 
transverse movement from one core 
line to another is on a gas-propelled 
electric-lift truck. One such truck is 
used for handling cores in the core 
department. There are several of these 
trucks in the foundry, but most of their 
work is performed in the molding and 
pouring departments. 

Cores that must go crosswise of the 
three lines are stacked on steel-leg 
skids. The lift truck picks up the skid, 
moves directly across the lines of level 
dead-roll roller conveyor which handle 
cores from the final inspection opera- 
tion on the individual parts. All these 





Turntable on wheels runs on floor track, makes it easy to transfer finished cores from 
main production conveyor to storage bank maintained on spur sections of roller conveyor 


put to use and new cores substituted 
in the bank every few days to avoid 
deterioration. 

Cores come off the belt a few sta- 
tions downstream to be inspected, fin- 
ished, and have high spots knocked off. 
Some are ground to precision limits. 
Many are dipped in graphite compound 
and dried in ovens.. When the indi- 
vidual parts are thus completed, they 
are made into sub-assemblies and fin- 
ally into finished. assemblies. When a 
pallet is emptied, it is placed on the 
lower level of the belt and returns to’ 
the point of use, where a scrape-off 
puts it on the floor. 

Please remember that there are the 
three core lines, small, intermediate, 
and large. These three lines persist 
all the way to the finish and inspection 
operations on the respective parts. 
There are various types of conveyors 
employed; the ‘above description is of 
the small core -line. 

The effort has been to hold to a 


roller conveyor lines are supplied with 
swinging gate sections, and at the sig- 
nal of the truck operator the gates are 
swung open and closed after he has 
passed across. 

Similarly, where finished cores must 
move crosswise to be assembled into 
larger units, they are handled on skids 
by gas-electric lift truck moving 
through the swing gates. Just below 
this point on two of the lines there are 
storage roller sections standing at 
right angles to the longitudinal con- 
veyors, for holding completed parts 
as a backlog. An aisle runs between 
the longitudinal section and the trans- 
verse storage sections, and this is-occu- 
pied by a floor track and a turntable 
section on wheels. By rolling parts on 
the turntable, then placing it to meet 
a section running in the other direction 
and rotating the table through 90 de- 
grees, it is “possible to transfer from 
one system to the other. And since the 

(Continued. on page 144) 










































































R. RANDALL IRWIN 


Manager, Industrial Relations 
Lockheed Aircraft Corporation 
Burbank, Calif. 


No COMPANY is entirely free from in- 
dividual injustices and grievances. They 
are inevitable in any rapidly growing 
industry or individual factory. We have 
made our share of mistakes, but I would 
venture the opinion that the harmony 
existing between our employees and 
the management is accounted for by 
the employees’ confidence in the sincere 
desire of management to do the right 
thing by them. 

This policy was aptly expressed by 
President Robert E. Gross in his annual 
report to employees. 

“The years,” he said, “have taught us 
that where there is understanding there 
is team work. ... It is a privilege and 
a duty to tell you about our business 
during the year 1938. It is a privilege 
because I like to feel that discussion 
brings us closer together. It is a duty 
because I think you have a real right 
to know something of the problems 


A couple of thousand Lockheed employees are currently enrolled in company schools. These students are embryo tool and die makers 
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which we have faced together—prob- 
lems which, as we solve them, make our 
company and our jobs more secure, and 
when unsolved, make our jobs and com- 
pany less so.” : 

Thus at Lockheed we have proceeded 
on the theory that rank-and-file em- 
ployees are just as eager as the man- 
agement to keep the plant operating on 
a sound basis, and we have assumed 
that there is a mutuality of interest in 
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Lockheed’s union agreement provides for 
amicable adjustment of all grievances and 
differences. All other matters are handled 
through the Employees’ Recreation Club. 
One of its major contributions to closer 
harmony is a canteen which makes $1,000 
a month. Profits are devoted to educational 
activities and to assisting employees in 
financial need. Here, crowd of workers 
around the canteen during the noon hour 
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Forty per cent of the cost of an airplane is paid out-in wages and 
salaries—more than is spent on materials and parts. So Lockheed 
knows that its product can be no better than the people who design 
it and make it. It used scientific methods of selection, therefore, when 
it recently increased its force from 2,500 to 7,500 employees. And it 
uses scientific methods to make better employees out of the people it 
hires. Witness its enlightened program of industrial relations—its 
educational projects for supervisors, employees, and apprentices; its 
comprehensive insurance plans; health and safety services; sponsor- 


ship of employee recreation: 


and so on—all with a view to 


building better airplanes through giving every employee a 
chance to realize his ambitions insofar as his abilities permit 


keeping out those misunderstandings 
that might result in disruption of work 
and loss of pay checks. 

It is only natural that, having se- 
lected an intelligent, healthy-minded 
group of employees, we should have 
complete confidence in their ability to 
get along well with one another and to 
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arrive at reasonable conclusions con- 
cerning matters affecting their own and 
the company’s welfare. 

It is because of this absolute confi- 
dence in the judgment and good sense 
of our employees that we can freely 
accept the principle of dealing with 
them collectively through representa- 
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tives of their own choosing. During our 
three years of operation under an ex- 
clusive agreement with the local of an 
international union, we have never 
failed to come to a mutually satisfac- 
tory settlement of a difference that ap- 
peared to exist. 

This apparent harmony, however, 
does not “just happen.” The union 
agreement provides a systematic plan 
for settling all grievances and differ- 
ences. If an individual employee does 
not. wish to present his own case to the 
management, he may refer it to the 
departmental representative of the 
union, who in turn will discuss the mat- 
ter with the foreman or department 
head in an attempt to reach a satis- 
factory settlement. If no settlement is 
reached, the problem is referred to the 
union’s business representative and the 
company’s manager of industrial rela- 
tions. If the grievance is not settled at 
this point, it is submitted to a joint 

(Continued on page 146) 
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From all departments sweepings are brought to sal- 
vage where they're gone through for usable parts 





“Nothing Recoverable Escapes’ 


Rooucrion OF MATERIAL WASTE to the 
lowest possible point is an ideal to- 
ward which every manufacturer strives. 
However, there are certain irreducible 
minima below which it is impossible 
to go. When the minimum point of 
material wastage has been achieved in 
any plant, the question then becomes: 
How much can we salvage? How much 
money—actual dollars and cents—can 
be recovered from metal scrap, waste 
paper, and other products? 

Visiting manufacturers tell us that 
our salvage department is much further 
developed than is common in most 
plants of the same size. This depart- 
ment’s growth has been gradual over 
a period of years, and has reached its 
present level with the aid of compara- 
tively little supervision from the upper 
reaches of management. Certainly the 
cash results to us are satisfactory. 

To the salvage department come all 
materials that may conceivably have 
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No idle boast, but a matter-of-fact statement by a chief 
executive whose company has developed the gentle art of 
salvage into a profit-making science. Not only does it 


pay its own way; it also provides free janitor service 


E. F. McDONALD, JR. 


President, Zenith Radio Corporation, Chicago 


any value for re-use, re-processing, or 
sale. These include a great bulk of 
waste paper, empty paper containers, 
ferrous and non-ferrous scrap, spoiled 
work, and everything out of the sweep- 
ings. The methods of handling and dis- 
posing of these materials are, of course, 
adapted to the problems involved. 
Certain departments regularly have 
a greater amount of salvageable stock 
than others. The salvage department 
has its own men stationed in these de- 


partments to care for the stock and 
transport it to its destination. Scrap 
steel from the punchpress department 
is ample to keep a man or two busy 
there handling it and getting it out of 
the way. Paper waste represents so 
substantial a volume, we find it best 
to contract with outsiders for its re- 
moval. The contractor is given a small 
room in the plant for his operations. 
The paper is sold to him for pick-up 
where available. He has a couple of 
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men who bale the paper and ship 
it out. 

With a limited number of local sup- 
pliers who deliver by truck and whose 
product requires expensive cartons or 
special packing, our buying arrange- 
ment stipulates that we return the 
containers. In such cases, closures are 
arranged so that the packing or con- 
tainer may be used again and again. 
Our men remove the parts and send 
each container back to the receiving 
platform, which with its truck run- 
ways is recessed into the building and 
thus sheltered from the weather. The 
next truck from each supplier loads 
and returns the empty containers from 
the previous shipment. 

Another way of handling cartons— 
these constitute the greater part of 
our incoming cartons—is to sell them 
to used-box dealers. The contract pro- 
vides a fixed price for cartons of 
given size. The boxes are stacked up 
until we have a truckload. The con- 
tractor then hauls them away; perhaps 
at regular intervals, perhaps only when 
our salvage department telephones him 
that we have a load for him. 

The head of the salvage department 
has been with us for many years and 
has developed the department so that 





nothing recoverable escapes it. His is 
the responsibility and the authority 
to sell off the materials. He makes the 
deals with junkmen and contractors. 
and suggests better methods to the 
manufacturing and purchasing people, 
whenever they occur to him. It is really 
a little business by itself, a revenue- 
producing department entirely self- 
contained, converting unavoidable waste 
into profit. 

Sweepings, wood scrap, and some of 
the waste paper accumulated through- 
out the factory go to the boiler room 
for sifting and burning. All the hot 
water used in office and factory wash- 
rooms is heated by this means. The 
fireman who looks after this works so 
closely with the salvage department 
that he is practically a salvage em- 
ployee. He has been trained to recog- 
nize what is valuable and what is not. 
In case of doubt on any material, he 
plays safe and saves it. His miscella- 
neous collections come back to sal- 
vage for sorting and disposal. 

In salvage, common sense is used in 
sorting the materials. The salvage de- 
partment people are surprisingly fa- 
miliar with every material and part 
used in the factory. If a brass gear is 
found, someone in the department can 





A man from the stockroom comes regularly to check salvage for parts needed in the 
stockroom. Those parts that are in constant demand, are transferred to stock for re-issue 
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tell at a glance whether it is spoiled 
and therefore belongs in the brass 
scrap, or whether it fell on the floor by 
accident and is a usable thing. If a 
steel or iron piece shows up, the sorter 
can generally tell without asking any- 
body whether it is scrap or usable 
material. 

If only a few pieces of a given part 
are found, these are usually thrown 
into a tray where they can be seen 
and where everybody in the salvage 
department soon knows they are to be 
found. Ferrous, brass, copper, and 
aluminum parts are kept separate; 
tiny parts and larger parts likewise. 
If a “valuable” piece—something that 
costs half a dollar or more—is found, 
it is usually turned over to the inspec- 
tion department for a thorough exam- 
ination, and thence goes to the stock- 
room if usable for any purpose. But 
small stuff is merely held, perhaps for 
a few months or until the end of the 
production season. 

Here is how it works out. The stock- 
room gets an order from the assem- 
bly line for a hundred little brass 
clips. It has only 89 in its bin. The 
stock clerk calls up salvage, describes 
what he is looking for, and, if neces- 
sary, sends over a sample. The chances 
are that the salvage department dis- 
covers not only the necessary 11, but 
probably also has an extra dozen that 
go to the stockroom on the same trans- 
action. If it had happened that some- 
one had accidentally dumped into 
sweepings a container of 100 or 200 of 
these parts, salvage would have hunted 
up the department immediately - on 
finding them, and would have discov- 
ered whether they should be put back 
in stock or scrapped. It has been found 
more economical, in a plant the size 
of ours, to wait until somebody needs 
a small lot of parts in an emergency, 
rather than to bother the stockroom 
with returning every little dab that 
shows up in the trash. 


To the Rescue 


Anyone unfamiliar with the depart- 
ment’s operation would be astounded 
at the number of times during a year 
when the salvage department comes to 
the rescue by producing in moments 
of emergency exactly what is needed. 
At the end of the season, any large 
volume of a part is turned over to 
stock after re-inspection. Unusable 
balances are sold for junk. 

People frequently ask us: “Is it 
worth bothering with such a depart- 
ment? Isn’t it more trouble and more 
expense than it is worth?” 

There can be no doubt as to the 
answer. The department is definitely 

(Continued on page 150) 
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Help for the Hirer 


ROBERT W. GILLETTE 


Personnel Director, The Trane Company, La Crosse, Wis. 


Big problem in hiring is how to put your finger on the 
right man at the right moment. Here is a solution that 
involves little extra paperwork and works like a charm 

















































Neary ALL employment managers 
and personnel men, faced with the prob- 
lem of interviewing and classifying 
applicants, have pondered over ways 
and means of doing a complete and 
efficient job, with a minimum of red 
tape and clerical work. 

While connected with the Wisconsin 
State Employment Service I had an 
excellent opportunity to observe and 
gage countless methods. Most of the 
“simple” systems—the ones that re- 
quire little or no clerical work—are 
really not so simple when you start 
looking for a certain name. You have 
to waste valuable time _ searching 
through the entire file. The more com- 
plete systems, unfortunately, run up 
costs on clerical help. 


Six Advantages 


I am outlining here a method that 
has proved over a period of several 
years to be a happy medium in my 
present work. Definite advantages are: 

1. Saves up to 50 per cent of time 
and labor over other methods producing 
comparable results. 

2. Maintains efficiency. 

3. Helps you quickly put your finger 
on complete data about the man you 
want, when you want it. 

4. Provides an effective solution to 
the ever-present problem of cross-filing 
applications. 

5. Solves the problem of old and ob- 
solete applications. 

6. Helps the applicant analyze him- 
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Figure 1. This is page 3 of a four-page 
application blank. It contains analysis 
of interests against which the applicant 
checks likes and dislikes —all valuable 
data for a personnel man to have on file 
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A transplanted electrical engineer, this per- 
sonnel director. ‘Way back in high school 
days, character analysis was a hobby of 
R. W. Gillette’s. When he went to the 
University of Wisconsin to study electrical 
engineering, he continued to ride his hobby, 
partly because the subject was being rather 
thoroughly debunked at that time. Like a 
good engineer, however, his approach was 
scientific, and first thing he knew his 
hobby had become his chief interest, caus- 
ing him to switch his course so he could 
study more about people and their ways. 
First job on leaving college was as inter- 
viewer for the Wisconsin State Employment 
Service and later (1935-1936) became a 
case worker for the La Crosse County Re- 
lief Department. In 1936, his life-long am- 
bitions began to materialize when he went 
to work for The Trane Company 


self for his strong points even before 
you attempt to analyze him. 


A brief description of the system, 
starting from the construction of the 
application blank itself until it has been 
graded and filed away for future use, 
may therefore contain ideas of value 
to the reader. 

In all localities there is the problem 
of classifying those applicants who have 
no experience in any work but who 
give the impression of being potential 
workers capable of reaching high eff- 
ciency if the right job is found for 
them in the organization. The present- 
day labor market is full of “green 
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Figure 2. On page 4 the applicant lists, 
in order of choice, six jobs he’d like to 
have. Here also is a rating chart filled 
in by the interviewer, as well as the re- 
sults of any tests that have been taken 


labor” that must be trained at the ex- 
pense of the employer. Spending time 
and money, only to find the person in- 
capable of doing a standard day’s out- 
put, just is not good business. 


When Memory Has Failed 


Granting that the employment man- 
ager has a good system for gaining in- 
sight into the qualities of those un- 
skilled applicants through ordinary 
judgment supplemented by _ tests, 
checking of references, and other in- 
struments of selection, there still re- 
mains the problem of being able to 
recall the best applicants available 
weeks and months later when memory 











has failed and a filing system must be 
relied upon. 

We know the ordinary problems 
facing us are (1) cross-filing the appli- 
cations according to various occupa- 
tions so all good prospects “show up” 
when there is a certain opening, and 
(2) keeping applications from becom- 
ing old and obsolete. Elaborate ways 
and means can be used as a solution, 
but at the expense of much time and 
clerical work. In the average-size in- 
dustry, particularly the small ones, the 
employment manager has many other 
things to do, and it is his problem to 
combine efficiency and economy to the 
nth degree. 

The application blank in question, a 
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for the TRANE Company 
































































four-page affair, contains on pages 1 
and 2 the usual questions arranged so 
that the applicants can fill them out 
while waiting, or take them home. 
(This is also a good time saver.) These 
are the usual questions and require no 
discussion. We shall turn our attention 
to pages 3 and 4 (Figures 1 and 2). 
On page 3 is an interest analysis 
selected from the book, “Mechanical 
Ability Tests,” published by the Univer- 
sity of Minnesota. This interest analysis 
serves at least three purposes: (1) It 
may recall to the reader a job or jobs 








applicant to possess for the type of 
work he has listed. The judgment is 
made, of course, after mentally noting 
all information available concerning 
the applicant. 

It is being fundamentally recognized 
that an interested person in a given 
occupation tends to become a more 
efficient worker, barring all natural 
handicaps, than a person lacking that 
interest; so if, when hiring a worker, 
an experienced or skilled hand is not 
available, the next best thing is at least 
to pick an interested one. A person 





Figure 3. On this cross-file card are listed the six jobs which the applicant thinks he 
could fill. Symbols ringed by interviewer indicate his judgment of the man’s ability 


that he may have had years ago in 
some other industry; (2) it lets the 
applicant know the types of occupations 
used in our company; (3) it helps to 
indicate whether the applicant leans in 
general toward the “white collar” job 
or the shop occupations. 

Page 4 asks the applicant to list in 
order of preference six jobs he would 
like to do in our company. 

The cross-file card is shown in Figure 
3 with room for six choices or occupa- 
tions corresponding to the six choices 
made on page 4 of the application 
blank. On the right-hand side of the 
_cross-file card you will note the capital 

letters, J, A, W, E. I stands for inter- 
ested, A for acquainted, W for working 
knowledge, and E for expert. In other 
words, it is a scale to show the degree 
of proficiency that you judge the 


would possibly be judged A, or acquain- 
ted with the work, if his contact with 
it has been all theory and no practical 
experience. A person having a combina- 
tion of both theory and practice and 
not too much of either may be called 
W for working knowledge. Then comes 
the highest degree, E for expert. This 


‘will not be used too hastily for fear 


of misjudgment, but it is needed as an 
extra shelf for that occasional individ- 
ual who has made a decided hit. 
Coming back to page 4, at the bot- 
tom will be noted a squared-off section 
containing descriptive nouns and cor- 
responding adverbs arranged in such 
a way that during the actual interview 
the degree of a certain quality regis- 
tered by the applicant may be checked. 
The squares run in values from 1 to 5 
so that by adding the checked squares 


it is possible to get a total score on 
each individual. This proves valuable 
at the end of a day’s interview of many 
prospects, showing at a glance the in- 
dividual ranking highest. At the extreme 
bottom is space for recording test 
scores such as intelligence, mechanical, 
clerical, etc., and any general remarks 
about the individual’s personality traits. 
Possibly one or more applicants are 
immediately picked for placement, but 
the records on the others must be filed 
away so that when a similar opening 
has to be filled at a later date the right 
applications are at hand in a minimum 
of time. The next step is to go over the 
applications, consider all available 
data, turn to the last page where the 
person has listed his six choices, and 
after each choice pencil an J, A, W, or 
E to indicate your judgment of their 
proficiency in that occupation. 


Cross-File Card for Each 


These blanks are then turned over 
to a stenographer who will fill in a 
cross-file card for each of the occupa- 
tional choices listed and circle the 
proper letter. It is necessary to repeat 
all choices on each card and to alter- 
nate the occupation that appears at 
the top of the list. The repetition is 
necessary so that, if an application is 
permanently removed, all the corre- 
sponding cross-file cards can also be 
removed to escape any misleads. The 
alternating is necessary because of the 
need to file each card in the proper 
occupational file according to the top 
listed vocation. 

To insure having the latest applica- 
tions on hand and save possible delay 
on obsolete blanks, simply place the 
cards in the front of the file as they 
are filed. When the file gets too full, do 
a little “house cleaning” at the back 
of the file. 

Now everything is set when it is 
necessary to fill an opening. There are 
occupational files that correspond with 
those occupations peculiar to our or- 
ganization such as machine operators, 
draftsmen, salesmen, etc. Suppose an 
arc-welder is needed. First check the 
cross-file for the circled E. If none is 
found, try the W’s, then the A’s, and 
finally, if it is necessary to break in a 
green hand, the /]’s. Note on the cross- 
file card places for notes about the 
applicant such as education, age, and 
physical qualities. Such notations will 
often eliminate a prospect for very 
obvious reasons without having to take 
time to dig out the original application 
from the alphabetical file. 

This system gets results in efficiency 
and economy, and may suggest ways 
and means of saving considerable time 
if you have a more unwieldly setup. 
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Motion Study Research 


5. A Study of Time Used to Position Small Parts 














































Although two-handed operation gets more work done, one-handed operation is found 
to be faster. Another fact indicated—positioning time varies from plane to plane 


Oxssecr oF ris stupy was to deter- RALPH M. BARNES and JOHN M. MAC KENZIE 


mine effect of the size and shape of professor of Industrial Engineering and Graduate Student, Mechanical Engineering 
openings into which 14-in. cubes were Ualveedty of lowe 

disposed—A, when only the right hand 
was used, and B, when both hands were 
used. Seven pairs of masks were used 




















































































































to furnish the experimental conditions 2 3 4 . 
corresponding to the classification of ¢ poy & 
restrictions of disposal areas into which ; of 
the blocks were placed. 3g" [J 7 
The operation studied consisted of : eee bes 
picking up (select and grasp) a block | 3 1: 
from a bin placed on the table, carrying i — | = ) 
it (transport loaded) to an opening in | |< __ 7. ee | ye 4 
the table top directly in front of the a " 4 é°b ote eet aes 
operator, disposing of it (position and 
release load) into the opening, and 5 6 7 i 
moving the hand back to the bin (trans- — & ¥ 
port empty) for another block. Minas 
In Order of Difficulty 3 pore na eat 
half inch square 
The masks containing the openings Ban 4 @ k blocks 
for the disposal of the blocks were 
arranged as shown in Figure 1, in life --1 3 -->+[BIe- 








what seemed to be their order of diffi- 
culty. The relative amount of restriction 
in position was determined by (1) the Figure 1. Masks used in this study are arranged here in order of assumed difficulty 
degree to which the shape and size of 
the hole affect the positioning of the 
block in the hole, and (2) by the mini- 
mum clearance between the block and 
the sides of the slot or opening in the 
mask. 

Parts Used—One-half-inch wood 
cubes were made from walnut, sanded 
to 0.50 -+0.01 inch across each face. 
Seven pairs of masks were constructed 
from pressboard, with right parallelo- 
grams cut in them in the dimensions 
shown in Figure 1. All dimensions were 
held within 0.01 inch. The masks fit- 
ted over 314-in. square holes cut in the 
table top, as shown in Figure 2. None 
of the first three masks restricted the 
position of the block in the hole be- 
cause no dimension was less than the 
diagonal of the cube. 

Horizontal and vertical slots in 
masks, as used in this study, refer to 
the direction of the axis of the slot 
relative to the plane of the front of 
the operator’s body. The slot was at Figure 2. Location of bins, blocks, masks, and photoelectric cells. The two masks, 
all times in a horizontal plane with ref- with slots “vertical,” are in position in the foreground between the light source and 
erence to the floor, but was referred two cells. At the rear are the two bins of blocks and four cells; the light sources 
to as vertical when its axis made an for the latter are just out of the picture on right and left ends of the work table 
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angle of 90 degrees with the plane of 
the front of the operator’s body, or 
horizontal when its axis was parallel 
with the plane of the front of the oper- 
ator’s body. 

Equipment Used—Arrangement of 
the workplace is shown in Figure 2. 
Two steel bins 314 x 4 inches in size con- 
taining the blocks were fastened to the 
table at a distance of eight inches from 


the center of the disposal openings in - 


the table top. 

Each of the two projectors was placed 
so that its beam of light passed over 
the top of a bin and fell on horizontal 
slots in the masks covering two photo- 
electric cells. Each set of cells was 
connected in series and the leads from 
each set carried to separate relays. A 
projector bulb in a shield spread light 
across the position and release load 
areas, lighting the faces of two other 
photoelectric cells. 

The kymograph was used for record- 
ing time. Two rollers, driven at con- 
stant speed by a synchronous motor, 
drew a strip of adding machine paper 
under a set of pencils actuated by sole- 
noids and controlled through the photo- 
electric cell relays. The pencils re- 
mained stationary, tracing a straight 
line on the paper until the beam of 
light on the cell was interrupted; then 
the solenoid caused the pencil to move 
about three-eighths of an inch, leaving 
a jog in the line. When the light again 
fell on the photoelectric cell, the cur- 


rent in the solenoid was interrupted by 
the relay and a spring returned the 
pencil to its original position. 

The time intervals were recorded by 
the kymograph on adding machine 
paper moving at 31.9 inches per second. 
A sample kymograph record for one- 
handed work is shown in Figure 3. The 
first jog in line A was caused by the 
operator’s right hand breaking the beam 
of light over the bin of blocks. The 
pencil remained displaced as long as 
the beam was interrupted, but as soon 
as the operator’s hand left the bin the 
beam of light again fell on the photo- 
electric cell and the pencil was released, 
returning to its original position and 
making the second jog in line A. The 
distance between the first and second 
jogs was a measure of the time required 
for the therbligs select and grasp. 


Hand Enters Release Area 


As the operator carried the block into 
the release area his hand interrupted 
the light from the projector bulb, caus- 
ing pencil B to make the first jog in line 
B. The distance between the second jog 
in line A and the first jog in line B was 
a measure of the time of the therblig 
transport loaded. 

When the hand left the positioning 
area the light again fell on the photo- 
electric cell and pencil B returned to its 
original position, making the second jog 
in line B. The distance between the first 


and second jogs in line B was a measure 
of the time required for the therbligs 
position and release load. 

The hand returned empty to the bin, 
the cycle being completed when the 
hand again interrupted the beam over 
the bin, making the third jog in line A. 
The distance between the second jog in 
line B and third jog in line A was a 
measure of the time for the therblig 
transport empty. 

The time for each therblig was meas- 
ured and recorded. The analysis of two- 
handed work included the measurement 
of the leads of one hand over the other. 
Figure 4 shows the leads of the hands 
for the various therbligs as they appear 
in a typical kymograph record for two- 
handed work. When the right hand led 
the lead was recorded as plus; when 
the left hand led the right it was re- 
corded as minus. 

All recorded data were checked by 
remeasurement of the kymograph rec- 
ord. Fifteen consecutive cycles were 
then selected from each of the two runs, 
giving a total of 30 cycles for each con- 
dition of the study. The data for two- 
handed work were given a second check 
by the rule that the difference of the 
two hands for any therblig plus the lead 
must equal the following lead. This can 
be seen on the kymograph record in 
Figure 4. 

Total cycle times for the 30 cycles 
were arrayed for right-handed work 
only. Arrays for two-handed work were 





TABLE 1—RESULT SHEET—SUMMARY OF MEANS OF SELECTED 


Time in Thousandths of a Second 


Both Hands 





Mask Numbers 




















1 2v* on 3 4V 4H 5V 5H 6V 
Therblig 
R L R L R L R L R R L R L R L R 

Lo ee 484 589 563 580 536 574 475 554 561 624 574 607 575 664 559 548 = 557 
Lead St +G........ —81 —5 —54 —57 +105 —80 —28 +193 

TE 265 225 248 233 239 223 274 226 305 #248 257 296 278 267 292 252 320 
|} +92 +76 +22 +35 +61 —127 +41 +48 +88 
a, ee 261 205 337 322 456 399 474 428 562 544 572 533 643 573 605 587 839 
Lead P+ RL....... +59 —2 +16 +22 —3 +13 +40 +10 

ee 183 173 158 179 148 188 195-190 216 240 183 182 290 222 217 191 288 
oy | ere -15 +45 —59 —30 +23 —32 +34 —44 +199 
Total Cycle Time.... 1192 1192 1287 1813 1881 18838 1418 1898 1644 1656 1686 1618 1786 1727 1678 1578 1988 

Right Hand Only 

| ee ph, CORN eye ee 287 296 313 299 346 339 401 330 350 
Bebe ree Gis stokes 213 184 202 208 209 211 217 231 220 
a Sere 242 267 315 343 476 486 419 515 525 
a Rr 128 171 170 158 175 157 208 178 162 
Total Cycle Time &71 917 1000 1008 1206 1198 1246 1254 1257 





* V indicates mask in vertical position, H in horizontal 


If right hand leads left L is plus 
If left hand leads right L is minus 
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based on one-half the sum of the time 
for the two hands. The two central totals 
in the distribution were selected. The 
complete cycle corresponding to each 
central total was recorded on the array 
sheet. 

This procedure resulted in the selec- 
tion of typical values for the therbligs 
that are not necessarily median values 
of the therblig. This is justified by the 
fact that the therbligs in any one cycle 
are interrelated. Any cycle made up of 
medians for each therblig might not 
display this interrelation and, therefore, 
it might not be typical of all cycles per- 
formed under that condition for that 
operator. 

It is upon these typical cycles that all 
graphs, tables, and conclusions were 


based. 


Five Operators Studied 


Procedure—Five male operators were 
used as subjects for this study. All were 
right handed and accustomed to the use 
of small tools. 

The operation was described to the 
subject but no reference was made as to 
the purpose of the study or as to the 
difficulty of the tests. The operator was 
instructed: (1) To carry the block to 
the disposal opening before releasing it, 
that is, he was not to slide the block to 
the opening or to throw it into the open- 
ing, but was to carry it all the way; 
and (2) to make every effort to see 





MEDIAN CYCLE 





6H 7V 7H 





L R L R L R L 

















714 596) «6683 §=©6622 «67650 = 6692S: 628 
—10 +124 —104 —64 
271 +313 235 «6318 «271 «270 = 8=6283 
+36 +81 —113 
769 748 679 845 812 721 737 
—23 +31 +8 —47 
210 «189 172 230 176 «6189 =§6231 
~i +i) —18 
1946 1847 1770 2015 2024 1878 1879 

354 379 329 

222 217 226 

590 536 680 

191 190 147 

1358 1323 1382 
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If right hand leads left L is +; if left hand leads right L is- 


Figure 3 (above). Kymograph record of single-handed operation, using the right hand 


Figure 4 (below). Record of two-handed operation. Paper moves to left in both cases 


that the block dropped through the 
hole before the hand left the work 
area to pick up another block. 

The operator practiced 25 cycles with 
the right hand and then 25 cycles with 
both hands on each of the 12 conditions. 
The conditions were taken in the order 
of assumed difficulty: Mask 1, mask 2 
vertical, mask 2 horizontal, mask 3, 
mask 4 vertical, mask 4 horizontal, etc. 
No kymograph records were made dur- 
ing the practice period. 

Following the practice period all 
masks were removed and the operator 
practiced 15 cycles on condition one 
(mask 1) with the right hand only. The 
operator was instructed to count to 
three after the kymograph was started, 
and then to perform 20 cycles as rapidly 
as possible. This procedure was re- 
peated for both hands. Mask 2 was 
placed over the hole with the slot per- 
pendicular (2V) to the plane of the 
front of the operator’s body. The oper- 
ator again practiced 15 cycles and per- 
formed 20 cycles as fast as possible. 
The mask was then rotated through 90 
degrees so that the slot was parallel 
(2H) to the plane of the front of the 
operator’s body and the previous routine 
repeated. Only two runs were performed 
with the masks with square holes: (1) 
With the right hand only and (2) with 
both hands together. When runs for all 
conditions had been made, the order of 
performance was reversed, and runs 
were made for all conditions back to the 
primary condition so that the effects of 


1940 





practice would be almost eliminated. 

Results—The two central cycles se- 
lected from the array of total cycle 
times were averaged to obtain median 
values of the total cycle time. The times 
for the individual elements of these two 
central cycles were averaged to obtain 
the elements of the median cycle. These 
elements and total cycle times were 
averaged for the five operators to obtain 
the typical element times and total 
cycle times for each of the conditions 
of restriction of position considered. 
Table I contains the summary of these 
times. 


Axis Shift Affects Time 


Figure 5 shows the effect of each of 
the disposal areas, arranged in the order 
of assumed difficulty, upon the time re- 
quired for each of the elements when 
using both hands simultaneously. A 
similar chart was drawn for times re- 
corded when the right hand was used 
alone. Comparison of the two charts 
shows that merely shifting the axis of 
the slot will materially alter the position 
plus release load time and total cycle 
time, other conditions being the same. A 
comparison of the two figures also 
shows that two-handed work requires 
more time than single-handed work, 
other conditions being equal. 

Both the position plus release load 
time and the total cycle time show a 
consistent increase from mask 1 to mask 
7 for any given set of conditions. (With 
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Figure 5. Curves showing how twelve dif- 
ferent conditions of positioning and re- 
leasing blocks affect the times for the 
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therbligs select and grasp, transport 
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Figure 6. Times for positioning blocks 
in slots while using masks 2, 4, 5, 6, 7 


one exception, mask 5, right hand only, 
slot vertical.) 

The data for total cycle time show a 
marked similarity to the time for posi- 
tion plus release load. 

Time for mask 3 is greater than for 
any condition with mask 2, indicating 
that when positioning is restricted in 
two directions the difficulty is increased, 


although minimum clearance for mask 
2 was same as for mask 3. 

Mask 2 in the horizontal position re- 
quires more time for position plus re- 
lease load than is required with mask 2 
in the vertical position, regardless of the 
hand or hands used. 

Masks 4 to 7, however, require less 
time for position plus release load in 
the horizontal position, for two-handed 
work, than they do in the vertical 
position. 

Table II shows the per cent by which 
the position plus release load and the 
total cycle time for masks 2, 4, 5, 6, and 


~ 7 exceeds the times for mask 1. 


Effect of Clearance 


Figure 6 was plotted to show the rela- 
tion of the position plus release load 
time and total cycle time to minimum 
clearance for the various conditions. 
Slots only were considered here because 
of the added variable introduced by the 
restriction in two directions of masks 1 
and 3. The curves in this figure show 
the following: 

1. The greatest rate of increase in 
time for position plus release load 
occurs between masks 5 and 6. 

2. In general, the increase in position 
plus release load time and total cycle 
time is relatively small per unit de- 
crease in clearance until the clearance 
is reduced to 7s inch; the rate of -in- 
crease then is rapid to sz inch. From 
sz inch to ez inch, however, the rate is 
somewhat less. 

3. There is a distinct difference in 
the time required for both position plus 
release load time and for total cycle 
time, when the right hand only is used 
as compared with the time required for 
both hands. 

Conclusions—There are four factors 
affecting the position plus release load 


time under the conditions of this study. 


1. Minimum clearance between the 
block and any two edges of the disposal 
opening. 


2. The number of hands used in per- 
forming the task. 


3. The direction of restriction—the 
axis of the slot in the mask—relative to 
the plane of the front of the operator’s 
body. 


4. The restriction upon the position 
of the block in the hand relative to the 
shape of the disposal area. 


These four factors are interrelated 
and statements concerning one must be 
qualified in terms of the remaining 
three. ‘ 
In general, for a given set of condi- 
tions, a decrease in the minimum clear- 
ance between the block and the disposal 
opening causes an increase in the posi- 
tion plus release load time. 

For a given set of conditions, the time 
required for position plus release load 
when using both hands is 25 per cent 
greater than the time required when 
using one hand alone. However, twice as 
many blocks are moved when using both 
hands as when using one hand. 

Position plus release load time is 
greater for slots horizontal than for 
slots vertical, if the minimum clearance 
does not restrict position of the block 
relative to the shape of the disposal 
opening (masks 1, 2, and 3). If the 


right hand alone is used, time for posi- | 


tion plus release load time is greater 
for slots horizontal than for slots ver- 
tical, for all masks. 

Position plus release load time is 
greater for slots vertical than for slots 
horizontal when both hands are used 
and when the minimum clearance re- 
stricts the position of the block relative 
to the disposal opening (masks 4 to 7). 





TABLE II 
Per Cent by Which Times for Mask 1 are Exceeded by Times for Other Masks 
Position + Release Load Time 





DN 6h bP Gsata vrais henna 2 
Right hand, Slot vertical........ 10 
Right hand, Slot horizontal..... 30 
Both hands, Slot vertical........ 41 
Both hands, Slot horizontal..... 83 


4 5 6 7 
93 73 117 122 
100 113 142 181 
137 161 245 256 
137 156 205 213 


Total Cycle Time 





ES fin cad cnn d eae ceed slnes 
Right hand, Slot vertical........ 
Right hand, Slot horizontal..... 15 
Both hands, Slot vertical........ 10 
Both hands, Slot horizontal. .... 16 


4 5 6 7 
39 43 44 25 
37 44 56 59 
38 47 66 69 
34 36 51 57 
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Management Shorts 


Readers are invited to contribute brief articles, illustrated when possible, reporting 
out-of-the-ordinary management accomplishments. Accepted articles will be paid for 





PRODUCTION METHODS AND MATERIALS 





AN 











Two-Bladed Screwdriver 
Saves Effort 


Cuas. H. WILLEy, Penacook, N. H. 


Another trick to try on your old 
screwdriver is to cut a slot in its blade, 
the same width as the blade, and make 
a tool steel blade that will fit tightly 
into the slot. The extra blade acts as a 
steady rest to keep the pressure of the 
screwdriver square while a screw is 
driven. This blade can also be used to 
effect an offset screwdriver, as shown. 
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Use of Plastics Saves 
Hundreds of Dollars 


SouRCE 


Durez Plastics & Chemicals, Inc. 
North Tonawanda, N. Y. 


Excessive breakage of the spacing 
bars in immersion tanks was costing a 
battery manufacturer several hundreds 
of ‘dollars a year, to say nothing of the 
resultant delay and annoyance. 

Study of the problem pointed to the 
use of a molded plastic material. It 
was tried, then adopted. Nor; those 
hundreds of dollars are being saved 
through almost complete elimination of 
breakage and high rejection costs. 
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Stapling Machines 
Faster Than Sewing 


Joun LunpvaLy 
Time Study and Costing Engineer 
Wm. Knowlton & Sons Company 
West Upton, Mass. 


In the manufacture of millinery acces- 
sories, we formerly used hand sewing 
on operations that we have since found 
can be done cheaper and better by 
stapling. With the cooperation of a 
stapling machine manufacturer a 
stapling machine was devised that can 
be used to fasten thousands of bows 
and ornaments used as trimming on 
hats. 

This machine is worked with a foot 
pedal, leaving both hands free to form 
and hold the material. We have four 
of these machines now, each of which 
has completely returned its initial cost 


in one month of full production time. 

We have lowered costs 33 1/3 per 
cent and increased production 100 per 
cent, and bettered quality. 


Hard-Faced Shear 
Blade Lasts Longer 


SOURCE 
Haynes Stellite Company 
New York 


Four corners of the blade of a shear 
used for resquaring cold galvanized 
steel sheets under % in. in thickness 
are hard-faced along their entire length, 
and last two to three times as long 
between grinds as the blades formerly 
used. 

In the illustration, two operators are 
shown applying hard-facing alloy to 
grooves in the shear blade. The sides 
are then ground down until the alloy 
is completely exposed to form the cor- 
ners that do the shearing. “* 





Hard-facing, applied to grooves in the shear blade, more than doubles blade’s life 
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Small Plant Hired Nurse—Saves 


M. G. HOLSTINE 


Personnel Director, Bull Dog Electric Products Company, Detroit 


Lost time was cut 90 per cent when this 300-man plant 


gave up its haphazard first-aid practice, acquired a 


resident nurse, set up a regular first-aid department 


Emptoyee Mepican SERVICE in the 
small plant consists too often of several 
first-aid kits strategically located, and 
a few employees trained to administer 
first aid when accidents occur. We 
tried this practice and found it bad 
on several counts. 

There was always the question of 
whether the correct thing was done. 
Frequently, materials were not put care- 
fully away after use, which meant that 
they were not sterile when needed 
again. Besides, this sort of solution 
operates after something has happened; 
it is not preventive. 

A frequent alibi for a small plant’s 
not undertaking advanced steps in 
management technique is its very small- 
ness, and, it must be confessed, this 
was our excuse for not employing a 
resident nurse until slightly more than 
two years ago. But absences from 
work due to colds, headaches, and 
minor injuries reached such proportions 
that we began to wonder whether our 
alibi was a sensible one. For minor 
injuries, .such as a sliver or a sprain, 
the doctor to whom we sent our people 
was likely to advise a layoff to “take 
care of it,” with consequent loss in 
wages to the employee since many of 
these injuries would not involve a 
sufficient period of lost time to come 
under the state compensation law. At 
the same.time, operations would be dis- 
rupted by the absence of experienced 
workers. 


Conducive to Injuries 


Perhaps it should be explained that 
the varied character of our work would 
strongly suggest some formalizing of 
first aid or medical service. In the pro- 
duction of an extremely varied line of 
electrical switches, and connection and 
control apparatus, it rarely happens 
that an operator will be engaged on the 
same operation for long at a time. He 
or she may be occupied in forming a 
controller box for a short period, then 
on a knock-out press for a different 


operation or part, then on a tapper 
operation, and perhaps later on a re- 
peating punch press, all within a few 
hours’ time. 

This necessary changing at frequent 
intervals from one job or class of work 
to an entirely different one tends, if not 
in the direction of injuries due to care- 
lessness, then to injuries due to un- 
familiarity. Of course what happened 
was that, before our resident nurse was 
hired, many small injuries were 
ignored with consequent danger of 
later complications. 

During the first year our clinic was 
in operation and our nurse employed, 
almost 6,000 calls were made by our 
328 employees, both office and factory. 

The outstanding result of this pro- 
gram has been the reduction in lost 
time. Employees know that they can 





duck into the first-aid room and have 
a scratch fixed up, a sliver removed, 
or, for an approaching cold, a throat 
spray and a dose of the inevitable pills. 
All of this is without cost to the 
employees and with only a few minutes’ 
absence from work. 

Lost time due to injuries or sickness 
totaled 23 weeks in the year previous 
to establishing our clinic. This was 
reduced to a little over 2 weeks in the 
first year under the resident nurse 
set-up. 

But this does not tell the complete 
story. First aid for colds undoubtedly 
improved employee health and comfort, 
a benefit apart from the lost time 
saved. It was formerly necessary to 
send workers out of the plant for any 
kind of medical service, no matter how 
trivial. Another employee had to be 
sent along, even if the worker was to 
return to work within a short time. 
Subsequent treatment required the 
same procedure. We can now handle 
the majority of cases of this sort in 
the first-aid department. 

It must not be assumed that con- 





M. G. Holstine filled many positions before coming to Bull Dog as personnel director. 
These positions brought him in contact with people in both office and shop. Starting 
as file clerk for the Grand Trunk, he served successively in a telegraph company and 
lumber company before going to work for the Saxon Motor Company. In 20 years he rose 
from factory checker to paymaster and personnel director in the Hupp Motor Car Corpora- 
tion. From this position he came in 1936 to the post he now occupies at Bull Dog 
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During the nurse’s first year, this small plant's 328 people made some 6,000 visits to 
the first-aid department. Not only was she able to handle this volume of business; she 
also had time enough to double as filing clerk and secretary to the personnel manager 


venience to the company in keeping 
experienced workers at their jobs is 
the main or the only benefit. Every 
day that we prevent the worker from 
drawing compensation pay, in com- 
pensable accidents, means that his 
earnings are increased, for even our 
minimum wage is much above the rate 
established by the state compensation 
law. 

Cold prevention has already been 
mentioned as one of the results of this 
program. Last summer no difficulty 
was experienced with heat prostrations. 
If an employee felt uncomfortable, he 
came to the first-aid department and 
was given salt tablets or other assist- 
ance as the case dictated. 

Since medical examinations are a 
regular part of our personnel pro- 
cedure, and since people are assigned 
to jobs in keeping with their physical 
Capacities and limitations as disclosed 
by these examinations, no mistrust had 
to be overcome with our formalized 
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first-aid program. In fact the reverse 
has been true, as may be surmised from 
the statement that 328 employees made 
almost 6,000 calls to first aid during 
the year. 

It was found that many visits were 
made for no particular reason, and to 
reduce these unnecessary calls a first- 
aid pass was instituted a short time 
ago. This is a slip signed by the fore- 
man and is the employee’s entree into 
the first-aid room. It must be had for 
every visit, even for a headache. On 


























































it is recorded the character of the 
difficulty, the treatment prescribed, and 
whether the employee was sent out to 
a doctor for more extended treatment. 
This is filed as a permanent record and 
is evidence for the worker, if there are 
later complications, that he was hurt. 

Of course, these passes have the 
further very practical benefit of 
furnishing the foreman with organized 
information as to those of his workers 
who tend to be careless and in need of 
safety instruction. 


Doubles as Filing Clerk 


Part of the nurse’s time is occupied 
as a file clerk and secretary to the 
personnel manager, assistance that 
would be necessary in any case. The 
first-aid room was formerly a station- 
ery stockroom, and although it is 
equipped adequately for the type of 
work carried on in it, no attempt is 
made there to remedy things that need 
real medical attention. For example, 
slivers that cannot be seen readily are 
not extracted, but the employee is sent 
to the doctor who with the fluoroscope 
can evaluate the extent of the injury. 

Our present first-aid set-up is 
definitely preventive in character, 
especially in treatment for colds, head- 
aches, heat cases, and like ailments. 
In addition, the statistics compiled 
from first-aid records indicate where 
unsafe operating conditions exist and 
where safety instruction is most needed. 

Since the installation of this service 
the employees have been quite free in 
their use of it. The number of calls 
made shows this. Apparently they 
have adopted the idea that first aid 
can do as much for them as could be 
done at home. In not a few instances 
we have been able to shift workers 
from a two-handed to a one-handed 
job while one hand is recovering from 
a minor injury. 

Certain it is that our experience 
with a full-time resident nurse indicates 
that lost time can be markedly reduced, 
and that protective treatments keep the 
health and morale of the working force 
at a much higher level. It has been a 
profitable investment for both the com- 
pany and the employee. 
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Purchases Are Tied to Production 


W. C. ZINCK 


Purchasing Manager, North & Judd Manufacturing Company, New Britain, Conn. 


Under this purchasing control plan, inventories never 
get dangerously high. Designed for a plant that makes 
some 40,000 items in a wide variety of materials, it is 
readily adaptable to other plants in other industries 


P URCHASING is too often considered 
solely a service function—which it 
actually is—and the need for con- 
trolling it just as we control produc- 
tion, maintenance, and other major 
functions, is lost sight of. But pur- 
chasing needs control, especially when 
the volume of purchases becomes so 
great that a separate purchasing de- 
partment must be set up. 

Even if purchasing has not become 
a major function, controls are needed, 
because the fact that purchasing has 
not become a specialized activity leaves 
it especially vulnerable. There are so 
many opportunities for mistakes in 
fact and judgment, and complications 
in satisfying the factory, that impar- 
tial analysis of purchases is vitally 





[This article was prepared by Mr. Zinck 
while with North & Judd. He is now at 
Talon, Inc., Meadville, Pa.—Editor.] 


necessary, regardless of whether pur- 
chasing is on a large or small scale. 

The purchasing control described 
here is recommended for plants mak- 
ing a wide variety of articles and 
manufacturing mainly to replenish fin- 
ished stock. This control works effec- 
tively in our plant, a plant selling 40- 
odd thousand items made from gray 
and malleable iron, brass, bronze, and 
other non-ferrous cast metals, steel 
sheet, steel wire, brass sheet, and brass 
wire. The plant is departmentalized on 
the “process” basis, and employs 1,000 
people. 

Heading up the purchasing depart- 
ment is the purchasing agent who re- 
ports to the general manager. Procure- 
ment of all materials and supplies is 
the purchasing agent’s responsibility, 
and he makes his purchases in accord- 
ance with requisitions received from 
the production department. He works 








in cooperation with the chief produc- 
tion executive and the comptroller. 

The latter advises the general man- 
ager what the ratio of purchase ex- 
penditures to sales should be, and on 
the basis of this ratio and sales vol- 
ume the general manager allots a sum 
to be used for purchases. It is the 
purchasing agent’s job to coordinate 
factory requests for material and sup- 
plies with the money allotted by the 
general manager. 


Ratio to Total Sales 


Materials needed in a factory man- 
ufacturing to replenish stock cannot 
be bought on any predetermined plan. 
Purchases simply maintain inventories 
of raw materials. Therefore, the only 
control figure that can be used over a 
long period is the ratio of aggregate 
cost of materials and supplies to total 
sales. Every factory has sufficient rec- 
ords to figure what percentage of gross 
sales the cost of materials and sup- 
plies has been in the past, and what 
portion of the sales total has gone for 
purchases in each of the major mate- 
rial classifications. Our plan of control 
divides our purchases into three di- 
visions—materials, fuel, and supplies, 
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with supplies subdivided into three sec- 
tions and materials into nine. 

One form, an analysis of purchases, 
is the basis of our control. It shows, 
by weeks, orders received and produc- 
tive payroll, in columns 1 and 2 re- 
spectively. While the long-time control 
figure must be the ratio of total cost 
of materials and supplies to sales, im- 
mediate needs depend upon the activity 
of the factory, which is best indicated 
by the plant productive payroll. 


Main Control Figures 


Requisitions placed for materials, 
fuel, and supplies are shown in col- 
umns 3, 4, 5, and 6, and each is ex- 
pressed both as a percentage of orders 
and of productive payroll. These per- 
centages of orders and payroll are the 
main control figures. Here the general 
manager checks to see how closely 
purchases are kept to any arbitrary 
figure he may have placed on purchas- 
ing expenditures, 

The analysis compares budgeted 
amounts, purchase orders placed, and 
disbursements to the factory for each 
division and subdivision (columns 15 
to 29). Budget allowances are ex- 
pressed in dollars, and are determined 


On this form, a four-page folder that fits in 


a looseleaf binder, purchase analyses are 
made week by week. Detailed analysis is 
carried out.on pages 2 and 3 shown here, 
and the summary (right) goes on page 1 
where it can be seen at a glance by the 
purchasing agent, comptroller, or manager 
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for each subdivision by multiplying the 
total budget by the percentage ex- 
perience has shown should be expended 
for that type of material. Placements 
are the value of requisitions placed, 
and are expressed as a percentage of 
orders. Disbursements, factory usage, 
are expressed as a percentage of the 
productive payroll. 

Disbursement figures are obtained 
from stores records. Most plants keep 
complete records for major items of 
materials and supplies. If disburse- 
ment records are not available for all 
items, analysis of requisitions placed 
for two or three years will undoubtedly 
show that the expense of non-inven- 
toried items can be correlated to some 
controlling productive payroll. For ex- 
ample, in our plant we found that 
expense of sand, sawdust, and pumice 
varied directly with total productive 
payroll for the rolling and plating 
rooms. Percentages were figured and 


noted on the analysis sheet, and dis- 
bursements are now computed from 
the payroll for those departments on 
the basis of those percentages. This 
procedure is sound because these ma- 
terials are not under our regular in- 
ventory control—the value of requisi- 
tions placed is the disbursement value, 
and for each dollar spent for produc- 
tive labor a definite amount of mate- 
rial is used. 

The figures by which we exercise 
our control are those that appear in 
the columns marked “Accumulated 
Difference Budget vs. Placements” and 
“Accumulated Difference Placements 
vs. Disbursements.” The first shows 
how closely placements have kept to 
budget and is a financial check; the 
second, placements to disbursements, 
a production check. The figures answer 
the following major questions. 

Are placements ahead or behind 

(Continued on page 144) 
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WHEN PLACEMENTS EXCEEDS BUDGET, DIFFERENCE IS POSTED IN RED 
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“Stop the Mistakes’ Campaign 


Nothing like shipping room errors to put a strain on customer relations. This war on care- 


lessness minimizes the chances by clamping down hard on those who make mistakes 


WILLIAM P. HARSH 


Assistant to the Manager 
Hall Brothers, Inc. 
Kansas City, Mo. 


An OLD AND TRITE SAYING has it that 
10 per cent of the people make 90 
per cent of the mistakes. 

Late in 1937 we decided that although 
mistakes in our plant were not too ex- 
cessive, we should do something to cut 
down and control those that were being 
made. In the beginning we found that 
mistakes reported could be classified in 
four ways: 


1. Those reported directly by the 
customer. 


2. Those sent in by our salesmen. 


3. Those discovered by someone in 
the plant before the shipment went 
out to the customer. 


4. Those made but neither found nor 
reported by anyone. 


Confusing to the Customer 


An analysis of these four types of 
mistakes showed that those reported by 
the customer are as a rule the ones re- 
quiring the most immediate and de- 
tailed attention. Generally, some item 
charged to the customer is not found 
in the shipment, or items found in the 
shipment are not billed. Both of these 
mistakes are confusing to the customer 
and cause him trouble in checking in- 
coming orders. Where there are short- 
ages it is necessary to send either the 
missing items or a credit memorandum. 
On overages it is necessary to pay the 
return postage on the items in question 
or issue an additional invoice. What- 
ever the remedy, it is costly as it 
causes duplicate work on orders that 
should have been handled correctly in 
the first place. 

Errors reported by salesmen are han- 
dled similarly. Shortages must be made 
up and overages billed or returned. 
Again, duplication of work increases 
costs. 

Fortunately some errors are caught 
by people who do not fall in the 10 
per cent group. Each day alert persons 
in all types of jobs afford an automatic 
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check on the 10 per cent who make the 
errors. Although catching and correct- 
ing this third type of error may keep 
the alert person from doing his own 
job 100 per cent, the company as a rule 
benefits because it is much less expen- 
sive to correct the error before the 
shipment goes out than to wait until 
the customer reports it. 

The fourth case is the most vicious of 


all. In many instances it is comparable 
to some almost incurable disease germ— 
you know it is present and yet it is 
practically impossible to do anything 
about it. As examples we might cite the 
failure to bill an item to an account 
or the inclusion in shipments of extra 
stock that goes unnoticed by the cus- 
tomer. Undiscovered shortages in ship- 
ments are just as bad. The account is 





Even a few shipping room slips were too many for Hall Brothers. Mistakes were there- 
fore analyzed. Each is run down. And the maker is shown how to keep from repeating 
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billed unknowingly but in good faith 
for goods that were not received. Luck- 
ily the checking of the first three classes 
of mistakes tends to cut down those 
falling in this category. We know of 
no other way to correct them. 

As our study progressed we found 
the mistakes falling into the following 
classes: (1) Shortages—stock billed 
but not included in shipment, (2) 
overages—stock in shipment but not 
billed, (3) delays—shipment not sent 
out on proper date, (4) wrong stock— 
incorrect merchandise included in the 
shipment and billed, (5) transportation 


Stops the Mistakes 


errors—over- or under-charges on 
freight, parcel post, express, or routing 
by the wrong means of transportation, 
(6) salesmen’s errors—carelessness in 
writing up orders, customers’ wishes 
improperly interpreted, (7) incorrect 
billing—including undercharges and 
overcharges, (8) faulty merchandise— 
glue spots showing, bad printing, etc., 
(9) miscellaneous. 

A brief analysis of the nine types 
of errors proved shortages to be the 
most prevalent, followed by overages 
and wrong stock. Since none of the 
other six was serious, and as they 





Service memo is filled out every time someone makes an error. This time the customer 
reported wrong stock. Mistake was John Harrison’s. He was told to check more carefully 
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Every Monday morning a tabulation of all 
mistakes of the preceding week is sent to 
all those in the plant who are concerned 


added up to only about 15 per cent of 
the total, we decided to set up some 
system for correcting the important 
three, one that in its stride would 
naturally check the less important six. 

A series of meetings with the de- 
partment heads resulted in our decid- 
ing to check on every mistake reported. 
We made out a simple service memo- 
randum. Now, as then, when mistakes 
are reported, the order, all correspond- 
ence, and this service memorandum 
are sent to one of our young men who 
checks it completely, assigns responsi- 
bility for the error, and puts the names 
of the people responsible on the memo. 


Each One Shown How 


Up until early in 1939, on Tuesday 
and Friday of each week, those whose 
names appeared on these sheets were 
called to the manager’s office along 
with their department heads. The er- 
rors were discussed in detail. Each 
employee was shown exactly how the 
order was mishandled and how it might 
have been handled correctly. The meet- 
ings were for the most part not meet- 
ings of criticism but group meetings 
in which errors were pointed out and 
suggestions for improvement were 
given and received. 

In addition to these meetings each 
person received a note on the following 
Monday listing his mistakes for the 
past week and containing suggestions 
on how to prevent their recurrence. 
Repetition, yes, but often in meetings 
special points are missed and in many 
cases the employee wished to have a 


(Continued on page 153) 
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Sampling 
Personnel Practices 


Industry's 


W. L. STODDARD 


Stoddard & Company, Boston 


Not a big sample, to be sure, but a rather significant 


one, for it seems to show that industry isn’t doing its 


industrial relations job half as well as it knows how 


A croup of Massachusetts manufac- 
turers cooperated with our organization 
in answering a questionnaire designed to 
reveal certain personnel-public relations 
practices. The basic theory on which the 
questionnaire was constructed was: 

“Public relations must begin with em- 
ployees. Industry must sell itself to its 
own people prior to selling itself to the 
community and the broader public. 
Item 1 in every public relations inven- 
tory should be relations with employees. 
This is the view of business executives 
and organizations who have pioneered 
successfully in public relations.” 

Out of the 70-odd firms who replied 
to the questionnnaire, 27 were manu- 
facturing companies. The number of 
employees in this group was approxi- 
mately 24,000. The companies varied in 
size from one with only 55 employees, 
several with 200 to 500, and several with 
1,000 to 2,000. Two of the companies 
employed over 2,000 people. The group 
included manufacturers of miscellane- 
ous specialties, textiles, leather and 
rubber, paper and paper products, elec- 
trical goods and machinery, chemical 
and petroleum products. 

Our feeling is that while this sam- 
pling of practice is small, it is signifi- 
cant largely because of the care used in 
securing answers to the questions. In 
practically every case, someone called 
on a responsible officer of the corpora- 
tion, then sat down with him and 
worked out the answers. 

The purpose of the questionnaire was 
a double one: 


1. To find out from a representative 
list of concerns in different fields what 
the general attitudes were toward the 
questions asked. 


2. Through the process of asking 
these questions and sending to those 
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who answered them a compilation of 
the results, to stir up constructive think- 
ing along the lines of the policies 
enumerated. 


A total of five main questions with 
several subdivisions were submitted to 
these companies. From these I have se- 
lected nine test questions which indicate 
three important policies of special in- 
terest to those who operate manufac- 
turing plants. These policies are: 


1. Taking employees into the confi- 
dence of management, more fully than 
heretofore, through informing them on 
company problems. 


2. Establishing group, as _ distin- 
guished from individual, contacts with 
employees. 


3. Giving the individual employee an 
incentive to contribute to the company’s 
success. 

A summary of the answers to these 
test questions from the manufacturing 
group follows: 


Group I—IJnformation to Employees 
1. Do you tell employees how the 
sales dollar is divided? 7 yes. 


2. Do you give employees informa- 
tion about the company before you make 
it public? 13 yes. 

3. Do you make a special annual re- 
port to employees? 5 yes. 

4. Do you have an employee publica- 
tion? 9 yes. 


Group II—Group Relations 

5. Do you have general employee 
meetings? 7 yes. 

6. Do you have public relations com- 
mittees? 2 yes. 


7. Do you have round table discus- 
sions with employees? 13 yes. 
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Group I[]—IJndividual Incentive 


8. Do you give individual recognition 
to employees, other than financial, for 
improving public relations? 11 yes. 


9. Do you have an individual incen- 
tive compensation policy? 9 yes. 


Of course, without knowing more 
about the particular problems of a com- 
pany, it would be difficult to pass judg- 
ment on that company’s policy in the 
light of its answers to these questions. 
It is significant, however, that only one- 
quarter of the companies tell their em- 
ployees what is considered to be a very 
significant thing—namely, how the sales 
dollar is divided. It is interesting to 
note that the companies which do this 
include New England branches of some 
large national manufacturing organiza- 
tions, two or three independent New 
England firms employing substantial 
numbers of people, and one or two of 
the smaller size. 

The significance of the answers varies 
with the individual company. To a cer- 
tain degree it varies with the size of the 
business; to some extent with the type 
of business. In the smaller companies 
individual contact may accomplish what 
group contacts and printed materials 
accomplish in the larger- companies. 
Again, companies selling direct to the 
ultimate consumer public, whether 
goods or services, have a set of prob- 
lems different in many respects from 
those of a manufacturer of capital 
goods. 

On the question of the annual report 
to employees—a relatively new develop- 
ment in this field—less than 20 per 
cent prepare and distribute a document 
of this kind. Some of those who 
have adopted this practice are ordina- 
rily considered very “conservative” 
managements. 


Keeping Employees Informed 


In regard to employee publications, 
it will be noted that a third of the group: 
have some kind of house organ de- 
signed to keep employees informed 
about the business and to maintain 
goodwill. Not all those who have annual 
reports have employee house organs, 
although the two lists overlap to some 
extent. In some instances the house 
organ is a substitute for the employee 
report—or at least the management so 
considers it. 

In the group of questions about group 
relations with employees, sales meet- 
ings were deliberately excluded. It will 
be noted that nearly half of those ques- 
tioned in this group do have round table 
discussions with employees—generally 
considered to be one of the best meth- 
ods of securing and holding employees” 
interest. 
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More Supervision Isn't 
Always the Answer 


SEVERAL READERS have asked for details of the best 
method of supervising the work of oilers and inspectors. 
Seemingly there is no one best method, judging by the 
divergent practices followed in different plants. 

In some places the work of the men is closely super- 
vised and checked by the foreman responsible. 

Practice of requiring the men to file a daily report in 
which the work done is described or checked off is fol- 
lowed at other plants. 

A third system which is quite widely used is based on 
the principle of developing persona! responsibility. Each 
oiler or inspector is put in charge of the equipment in a 
given area, and held responsible for keeping it in shape. 

Each of these methods may be the best for the plants 
in which it is used. Certainly the caliber of the men 
employed in the maintenance department and plant con- 
ditions in general will exert an important influence on 
the success of any method of supervision and control. If 
equipment is in poor condition, men can more easily 
cover up their shortcomings. When machines are hard to 
get at and there is undue risk of personal injury, it is to 
be expected that there will be neglect and shirking. 

On the other hand, when competent men who are 
interested in their jobs are given the right working condi- 
tions and some incentive to develop personal responsi- 
bility and pride of workmanship, supervision practically 
ceases to be a problem. 


Reason to Like Fluorescent Lamps 


FEW DEVELOPMENTS have received more attention, or been 
given a more cordial reception by industry, than has 
been accorded fluorescent lamps. Although they have 
been on the market for only a comparatively short time, 
a number of plants are using them almost exclusively in 
working areas, while countless others are trying out 
sizable installations. 


Reasons for this popularity are not difficult to find, 
despite the higher first cost of these lamps as compared 


with the filament type. Pleasing quality of the light, 
high efficiency of operation, lack of glare, and the low 
heat radiation (only about one-fourth that from tungsten 
filament lamps) all combine to make fluorescent lamps 
worth careful investigation. 

Meanwhile improvement in these lamps and _ their 
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auxiliaries goes on apace. Intensive research and develop- 
ment have raised the average rated life to 2,000 hours 
—twice that of the filament type. Notable increases in 
efficiency have also been obtained. For example, the new 
white lamp has an efficiency 15 or 20 per cent greater 
than earlier types and its color is considered to be more 
pleasing. Efficiencies of lamps producing certain colors 
have been increased still more. 

With better lamps there have come a new, so-called 
glow switch for which important advantages are claimed ; 
reflectors that have been stepped up in both efficiency and 
appearance; improved ballasts for operating fluorescent 
lamps on d.c. circuits; and effective means of keeping 
power factor at a high value. 


Ideas and Methods Also 
Need Housecleaning 


WITH THE PASSING of the years every organization tends 
to accumulate a load of dead wood. It may be in the 
form of equipment, methods, or ideas. Usually it is a 
combination of all of them. In any event the general 
result is a slowing down, a lowering of the efficiency and 
speed with which work is handled. Lost time and waste 
motion increase. 

Sometimes this condition is expressively described as 
getting into a rut. However one may define it, only 
eternal vigilance will keep an individual or organization 
from falling prey to it. Routines and systems that once 
were adequate are followed blindly long after they have 
become a burden, rather than a help. Methods of doing 
all manner of jobs are retained long after better ways 
and tools have been developed. Decisions are taken, 
actions based, on ideas that were outmoded years ago. 

It would be helpful if every executive could have a 
human question mark stand at his elbow for a whole day, 
say twice a year, and ask: “Is it necessary to do this?” 
“Is this the best way to do it?” about every activity and 
detail for which that executive is responsible. 

The answer probably would be “yes” in most instances, 
and rightly so, but the chances are that enough doubt 
would be cast on existing practices and methods to make 
a careful study profitable. It is almost inevitable that 
out of such a study would come many a worth-while 
economy or betterment. 

It would hardly be feasible, of course, to hire someone 
to ask these questions, but there is nothing except inertia 
to prevent anyone from asking them himself. 
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Flexibility 


Some YEARS AGO it was commonly be- 
lieved that d.c. motor applications were 
on the decline, that the use of direct 
current in industry would soon die out. 
Census figures show, however, that the 
use of such motors is actually increas- 
ing year by year, and from all indica- 
tions this increase will continue. 

The majority of d.c. applications are 
found in the presence of a.c. power sup- 
ply; therefore in view of the fixed 
charges and operating costs involved in 
changing alternating to direct current, 
or in generating power locally, there 
must be some good reasons for this 
popularity. There are several good rea- 
sons for changing the available power 
supply to direct current for utilization, 
and the inherent adjustable-speed char- 
acteristics of d.c. motors is by no means 
the only one, although it is the one most 
frequently mentioned. 


Many Uses for D.C. Motors 


Direct-current motors are preferred 
for some applications and are practi- 
cally indispensable for others because 
of certain characteristics. Among these 
characteristics are: Base speeds are not 
limited to synchronous zones and may 
be made constant, adjustable, or vary- 
ing as desired. Speed adjustments and 
reversals can be accomplished readily 
and simply, and involve handling of 
only very small control currents. Stable 
speeds from zero to maximum in either 
direction of rotation are easily obtained 
and controlled by the adjustable-voltage 
control system. Dynamic braking is 
effected even at very low speeds, thus 
reducing friction braking to practically 
a holding function only. Starting and 
accelerating torques of high values are 
available with comparatively small 
energy demand because speed may be 
inherently tempered to compensate for 
high torque. 

Commutation, which at one time was 
a stumbling block, has been so thor- 
oughly mastered that it is no longer an 
important factor in the choice between 
a.c. and d.c. equipment. 

Direct-current motors are used ex- 
tensively in the iron and steel industry 
(Figure 1) for both major and minor 
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Plus with D. C. Motors 


N. L. ROSE 


Industrial Department, General Electric Company, Schenectady, N. Y. 





Figure 1. Rated 7,000 horsepower, 40/80 revolutions per minute, 750 volts direct current, 
this reversing motor drives a 54-in. blooming mill in one of the large steel plants 


operations. They are indispensable in 
the making of paper. (Figure 2). Ma- 
chine tools which enter into hundreds 
of industries are largely equipped with 
these motors. In all types of mining, d.c. 
machines are used for cutting, hauling, 
and hoisting. Materials handling opera- 
tions throughout the whole industrial 
field consistently employ this flexible 
power medium. 

These are only a few of the many 
applications of direct current, but they 
will serve to show that it should be 
given consideration in almost every 
motor application. 

Direct-current motors are available in 
sizes ranging from 1/100 to 9,000 
horsepower, but only the sizes between 
1 and 200 horsepower will be consid- 
ered here. The integral-horsepower sizes 
are divided into two classes: constant- 
speed, and adjustable-speed motors. 
Constant-speed motors are those which 
are designed for speed ranges less than 
3 to 1 by field control, whereas adjust- 
able-speed motors are designed for 
wider speed ranges, normally 3 to 1 and 
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4 to 1 ratios, and in some special cases 
for speed ranges of 8 to 1 or more, by 
field control. 

Motors of the d.c. type may be had 
with shunt, compound, or series field 
windings, depending on the starting 
and running requirements of the driven 
machine. Shunt-wound, constant-speed 
motors with full field strength exert a 
starting torque that varies almost 
directly with the starting current, which 
in turn depends on the resistance in 
the armature circuit. Therefore, avail- 
able starting torques are limited only 
by this resistance. Maximum momen- 
tary running torques are limited only 
by commutation. 

The table shows some of the charac- 
teristics of d.c. motors in the integral 
horsepower sizes. 

It is highly desirable that all d.c. 
motors, whether shunt, compound, or 
series wound, be brought up to speed 
by means of reduced-voltage starters. 
Across-the-line starting means impaired 
commutation and will appreciably re- 
duce the life of brushes and commu- 
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tators. Standard compound- and series- 
wound, 115- and 230-volt motors, 
rated 5 horsepower and under with 
basic speeds of 1,750 r.p.m. and 
lower may be started at full voltage 
when necessary. Similarly, 114-hp. 
and smaller shunt-wound motors, with 
speeds of 1,750 r.p.m. and_ below, 
suited for full-voltage starting. 

All constant- and adjustable-speed 
d.c. motors with more than 25 per cent 
speed increase by field control, regard- 
less of whether started on full or re- 
duced voltage, should have full field 
applied if possible so that they can 
exert maximum torque at start. Possi- 
bility of commutation difficulties will 
also be reduced. Starters for these 
motors should be arranged so that field 
rheostats must be returned to the full 
field position before line current is ap- 
plied at start. This requirement is 
usually accomplished by a full field in- 
terlock in the starter. 


Three Ways of Rating 


Constant-speed motors as previously 
defined are essentially constant-horse- 
power machines. The latter term means 
that the horsepower output rating re- 
mains constant whether the motor is 
operating at basic full-field speed or at 
weakened field speed within the range 
of the rating being considered. How- 
ever, constant-speed motors may also be 
used on constant-torque applications 
provided the maximum horsepower re- 
quired at any speed in the range does 
not exceed the basic horsepower rating 
on a constant-horsepower basis. 

In constant-torque applications the 
horsepower output required varies di- 
rectly with the speed. 

Standard open-type, constant-speed 
motors as listed by manufacturers are 
rated on a constant-horsepower basis, 
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and will carry rated load continuously 
without exceeding 40 degrees C. tem- 
perature rise in an ambient temperature 
not exceeding 40 degrees C. For special 
applications intermittent-rated motors 
are also available, and may be rated for 
1, 4% or % hour as desired. 

Standard adjustable-speed motors 
may be rated for either intermittent or 
continuous duty and also may be rated 
for constant horsepower, constant 


With standard open-type construction 
this machine can be rated in any of the 
following ways: 


1. 7.5 horsepower for 1 hour, 50 de- 
grees C. rise throughout the speed range 
on a constant-horsepower basis. 


2. 5 horsepower continuous on a con- 
stant-horsepower basis. Up to 150 per 
cent basic speed it will not exceed a 
temperature rise of 50 degrees C.; 
above 150 per cent basic speed the rise 
will not exceed 40 degrees C. 


3. 5-74 horsepower continuous on a 





Figure 2. 


torque, or modifications thereof. Ad- 
justable-speed motors listed by many 
motor manufacturers in integral-horse- 
power sizes are normally rated in three 
ways. As a typical example, consider a 
5-hp., 400/1,600-r.p.m., shunt-wound, 
adjustable-speed motor, operating on a 
constant-potential source of 230 volts. 





Characteristics of Integral-Horsepower D.C. Motors* 


Mazimum Hot-Speed 
Start. Maximum Regulation, — Speed 
Torque, Momentary Full- No Range, 
Starling Per Cent Running Load, Field 
Type of Motor Duty Full Load ** Torque Per Cent Control 
Shunt wound, Medium 175 Limited by 8tol2~ 1:1 to2:1 
const. speed commutation 
Shunt wound, Medium 225 Limited by 10to20 3:1 to 6:1 
adjust. speed commutation 
Comp. wound, Heavy 250 Limited by 25 1401 25:1 
const. speed commutation 
Series wound, Very heavy 300 Limited by Verywide.......... 
varying speed commutation 


* This table shows average values which will vary somewhat for specific ratings. 
** Limited by resistance in armature circuit. 
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In foreground a 250-hp., 1,150-r.p.m. couch motor; behind it a 75-hp. first 
press motor, for sectional paper machine. Both motors are inclosed, externally ventilated 


tapered horsepower basis. That is, up to 
150 per cent basic speed this motor will 
deliver 5 horsepower with 50 degrees C 
rise. From 150 to 300 per cent basic 
speed, the output will vary with speed 
along a straight line between the horse- 
power values listed, with a 40-degree C. 
temperature rise. Above three times 
basic speed the higher listed horsepower 
value will remain unchanged with 40 
degrees C. rise not exceeded. 


These three methods of rating are 
clearly shown in Figure 3. Although 
these charts apply to one specific rating, 
the same general rating methods apply 
to standard adjustable-speed motors 
throughout the  integral-horsepower 
sizes. This method of rating is well 
suited to the great majority of integral- 
horsepower, adjustable-speed motor ap- 
plications because its flexibility enables 
standard- adjustable-speed motors to be 
applied satisfactorily to practically all 
types of industrial machine loads. 

Standard voltages of 115 and 230 
volts have been set up for integral- 
horsepower d.c. motors, although 550 
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volts is used frequently on some appli- 
cations. These voltages correspond to 
standard generator voltages of 125 and 
250 volts for the low-voltage machines 
and 600 volts for the higher-voltage 
ratings. This voltage differential be- 
tween generators and motors has been 
standardized and allows for voltage drop 
from generator terminals through buses, 
cable, and contol equipment to the 
motor terminals. 

For one reason or another many ap- 
plications require voltages other than 
those specified. Manufacturers can fur- 
nish d.c. motors and generators designed 
for any required voltage from approxi- 
mately 6 volts minimum to 750 volts. 


Voltage and Speed 


Speed of a d.c. motor varies directly 
as the counter-emf. generated in the 
machine, and is inversely proportional 
to the strength of the field flux. Since 
the impressed voltage is equal to the 
counter-emf, plus the 7R drop through 
the armature, which is usually a very 
small percentage, for practical pur- 
poses the speed may be considered as 
directly proportional to the impressed 
voltage at constant flux. Therefore, to 
increase the speed of a d.c. motor it is 
necessary to increase the counter-emf. 
by increasing the voltage impressed on 
the armature, or decrease the flux by 
decreasing the field current. To decrease 
the speed, the converse is true. 

These inherent characteristics of d.c. 


motors permit speed control to be ob- 


tained in two ways—by shunt field con- 
trol, and armature voltage control. 

The most widely used method of 
changing speed is by field control. In- 
creasing the resistance in series with 
the shunt field will increase the speed 
by weakening the field flux. The allow- 
able speed range that can be obtained 
by this method depends on both the 
electrical and mechanical design of the 
motor. Limiting features are usually 
commutation, stability, and the ability 
of the rotating parts to withstand the 
effects of centrifugal force. 
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Horsepower 


Figure 3. Performance of integral-horsepower, adjustable-speed 
d.c. motors under three commonly used methods of rating them 
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Armature voltage control may be ob- 
tained in several ways. A resistor in 
series with the armature will reduce the 
voltage impressed on the armature by 
an amount proportional to the current 
and resistance and thereby reduce the 
speed. Speed regulation is poor with 
this arrangement, since the speed will 
change considerably with slight changes 
in load. Efficiency is low, since the /’R 
loss through the resistor is dissipated in 
heat and therefore does no useful work. 
This method of control is recommended 
only for applications requiring speeds 
below normal rating for short-time in- 
tervals, unless power is cheap and high 
losses can be disregarded. 

By using several generators and 
buses, various definite voltages may be 
made available, such as 600, 250, and 
125 volts. Then if a 600-volt motor is 
connected across the 600-volt line, full 
speed will be obtained. By connecting 
the motor across the 250-volt line, ap- 
proximately 42 per cent of rated speed 
will be obtained, approximately 21 per 
cent across 125 volts, and so on. Natu- 
rally the horsepower output of the motor 
will be reduced in proportion to the 
voltage reduction. 

Three-wire generators and two-wire 
generators with balancer sets offer addi- 
tional ways of obtaining various poten- 
tials. Usually the most practical method 
of varying the potential is by use of the 
adjustable-voltage system, wherein a 
constant-speed motor, either alternating 
or direct current, drives a d.c. generator 
which supplies current to the armature 
of a d.c. motor whose speed is to be 
adjusted, as shown in Figure 4. A pilot 
exciter on the motor-generator set sup- 
plies excitation to the generator and to 
the driven motor, unless a separate 
source of d.c. excitation is available. 
The rheostat in the field of the genera- 
tor is used to adjust the generator arma- 
ture voltage, which in turn directly 
governs the speed of the driven motor. 

The adjustable-voltage system is 
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used for many applications such as 
paper machines, electric shovels, ma- 
chine tools, and numerous others where 
a very wide speed range is required with 
accurate speed control. This system is 
very efficient and the driven motor has 
excellent speed characteristics from low 
to full speed, is easily and accurately 
controlled, and is stable at all operating 
speeds. 

Initial expense, which is high because 
three full-sized machines are required 
instead of one, is the only disadvantage 
of this system. 

Speed adjustment obtained by varia- 
tion of armature voltage does not change 
the full-load torque which the driven 
motor is capable of exerting, since the 
rated torque depends only upon field 
flux and rated armature current. There- 
fore, a motor whose speed is controlled 
by variation of its armature voltage will 
have constant-torque characteristics. 
Adjustable-voltage systems for speed 
control are well suited, therefore, for 
applications requiring constant-torque 
output. Nevertheless, constant-horse- 
power applications and modifications 
thereof can also be readily and effi- 
ciently handled. 


Gives Wide Speed Ranges 


Where wide speed ranges are re- 
quired, the adjustable-voltage system is 
usually the answer to the problem. Gen- 
erator voltage control only or a com- 
bination of generator voltage and driven 
motor field control can be used, de- 
pending upon application requirements. 

Speed ranges up to 30 to 1 or more 
may be obtained. This system also has 
much to recommend it for controlling 
speeds on groups of motors where cer- 
tain speed relationships between all 
motors of the group must be main- 
tained. Such applications include run- 
out tahles in steel mills, sectional paper 
mill drives, and auxiliary drives in 
power plants. 


Fre/d rheostat ~, 


,Generator armature 
Driving 
mofor 
. \of MG. 
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Motor 
armature *~ 
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Figure 4. In speed control by the variable-voltage system, 
potential put on the motor is varied by generator field control 
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Good Fence Is 
First-Line Defense 


It guards plants against: 


. Possible suits for injuries suffered by trespassers 
. Meddlers and trespassers, whether innocent or guilty 
. Theft of, or damage to, equipment, property, materials 
. Unauthorized entrance or exit of workers at odd hours 
. Employee use of dangerous or undesirable short-cuts 
. Use of plant grounds or roads as public thoroughfare 


. Interference with employees’ work by casual visitors 
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They Get the Dust Before It 


Not a case of lead poisoning in 5 years! This battery 


plant's record was rolled up only through insistence on 


the best possible dust-removal and protective equipment, 


and by maintaining a health program that never lets up 


B. F. MORRIS 


Vice President and Division Manager 
Thomas A. Edison, Inc., Emark Battery Division 
Kearny, N. J. 


Every MANUFACTURER who faces the 
problem of dust in the plant, knows 
he is facing a menace to the health 
and well-being of his employees. Ex- 
perience has proved dust costly, not 
only in increased labor turnover, law 
suits, high compensation and insurance 


rates, but also in poor employee morale 
and lost time from sickness. 

Because lead dust, such as is found 
in battery manufacture, is a real menace 
to industrial health, we faced the prob- 
lem honestly and seriously about six 
years ago. Our plant operating officials 





Double protection. Men working at one of the dusty assemblies are protected from lead 
oxide poisoning by air-fed respirators and vacuum hoods. Note the rubber tubes from 
respirators to fresh air ducts. Duct from hood carries the dust to sealed containers 


decided that mechanical dust controls, 
supplemented by a carefully worked out 
industrial health program, were needed. 

Through mechanical control of dust, 
lead poisoning has been struck a lethal 
blow. Our program has been so success- 
ful that we have not had to report a 
case of dreaded lead poisoning in five 
years—a record that has prompted 
health authorities from Pennsylvania, 
New Jersey, New York and Massachu- 
setts, as well as industrial delegations 
from foreign insurance companies, to 
visit the plant and learn our method of 
combating the dust menace. 

Besides its effect on the increased 
well-being of employees, our system has 
put the plant on a self-insured basis, 
and does away with the excessive insur- 
ance rates we previously paid. Lead 
poisoning racketeering has been elimi- 
nated, and compensation claims have 
been reduced to minimum health secur- 
ity levels. 

These economies have offset the cost 
of installing and operating our highly 
efficient, yet simple, control method. 
And they are achieved under conditions 
that are perhaps somewhat more com- 
plicated than in other types of indus- 
trial plants. Smaller labor turnover and 
better labor relations that result are a 
sort of extra dividend. 


Catching It at the Source 


In the mechanical control of dust, the 
first step was taken at the sources of 
lead oxide dust contamination. At par- 
ticularly dusty points, operations were 
hooded over. Air currents and suction 
draw dust away from the operator, into 
the hoods, and through ducts to covered 
tanks which are emptied periodically. 

One of the outstanding controls is to 
be found at the giant hoppers that re- 
ceive barrels of the very light and pene- 
trating lead oxide dust. A suction cre- 
ated in the hoppers draws the dust 
down, thus preventing the upward and 
outward flow of poisonous dust into the 
surrounding air. Where screw conveyors 
drop the dust into larries, air out of the 
mixing machine takes the fine dust to 
the top of the larry again, where suction 
takes it away. 
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Gets Them 


At other similarly dusty points a 
study of air currents has been made, and 
where necessary, these currents have 
been diverted so that they carry the 
dust into sealed ducts that convey it to 
covered receiving tanks. 

Of paramount importance is the use 
of respiratory masks on_ particularly 
dusty operations. Two types of masks are 
worn by employees. One type is fed with 
fresh air piped into the plant from out- 
doors. Ducts carry the pure air to various 
points in the factory, and rubber tubes 
from the ducts to the masks carry clean 
air to the employees. As the air enters 
from outside, it goes first through a 
blower and then through a charcoal fil- 
ter. The pressure never exceeds 6 pounds 
per square inch on the line. This type 
of respirator is used at points where the 
workman has little or no walking 
around to do. 


Air Is Filtered 


At points where it is necessary for an 
employee to move around, making it 
impossible for him to be limited by a 
rubber tube from air duct to mask, a 
second type of respirator is use. This 
type, similar to the fresh air-fed respira- 
tor, and approved by the United States 
Bureau of Mines for class A dusts, fits 
over nose and mouth, but there is no 
tube connecting with an air duct. All 
the air that is breathed, however, is fil- 
tered before reaching the employee. 

Strict regulations require that these 
respirators, furnished for men at desig- 
nated operations, be worn at all times. 
There has been no lack of cooperation 
on the part of employees in carrying out 
these regulations. 

It is interesting to note, however, that 
the air ducts are of brass. At first we 
tried galvanized iron, but condensation 
of moisture in the air caused rust scale 
which came through to the respirators 
when they were turned on, causing dis- 
comfort to the employees. 

If mechanical control of dust consti- 
tutes the first phase of combating and 
preventing dust poisoning, the carefully 
worked-out health program makes up 
the second stage. 

Under this heading come periodic 
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Benjamin Franklin Morris started 
his career in the Edison Indus- 
tries under the direction of 
Thomas A. Edison on Feb. 21, 
1917. Along with his other du- 
ties in the chemical works, he 
worked on the production of Edi- 
son’s nickel-iron-alkaline storage 
battery. In the course of his 
work, he perfected new refining 
methods for iron, which resulted 
in the production of an iron of 
such purity it was used by 
pharmaceutical manufacturing 
companies. In 1927 Mr. Morris 
was transferred to the main 
office at West Orange, N. J., to 
accelerate quality production to 
meet stepped-up demands. In 
1935 he was transferred to the 
Kearny plant to take over the 
operating responsibilities of the 
Edison-Emark Battery Division 


laboratory tests, physical examinations, 
blood tests, and other physical safe- 
guards, such as dressing rooms, showers, 
and rotation of crews. 

Samples of air are taken monthly at 
various points in the factory and exam- 
ined for traces of lead oxide contamina- 
tion. If there is an increasing amount 
of dust in the air, studies are begun 
immediately to determine the reason. 
All mechanical safeguards are checked, 
air currents and window arrangements 
are studied, and every possible cause is 
investigated. In this way the trouble is 
located and the condition remedied 
before an unhealthful amount of dust 
contaminates the air. 

As a further precaution, crews at 
operations where they might become 
over-exposed to the dust menace are 
rotated with crews at less hazardous 
operations, before any chance of becom- 
ing over-exposed has been run. Not only 
is the possibility of over-exposure elimi- 
nated in this way, but it makes all men 
in the factory versatile in nearly all de- 
partments, breaks up the monotony of 
operations, and makes the plant person- 
nel interchangeable. 


Tests Every Two Weeks 


Every two weeks employees undergo 
blood tests as an added precaution, so 


that if there is a case of lead poisoning . 


it can be detected at its inception and 
treatment started. In this respect, we 
exceed requirements of the law, examin- 
ing employees twice as often as the law 
demands. For instance, where the law 
prescribes an examination every month, 
every three months, or once a year, de- 
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pending on exposure. Emark makes 


examinations every two weeks, six 
weeks, or six months, respectively. Tests 
include those for haemoglobin, stip- 
pling, and semi-annual blood counts, 
plus all other known tests to detect lead 
poisoning. Even those members of the 
office staff who frequent the plant from 
time to time are periodically examined. 
To make possible these periodic 
physical and blood examinations, a 
trained nurse is kept on duty at all times 
to watch the health record of each man. 
The regular periods of examination and 
the closely watched health reports have 
proved to be a major factor in the 
success of the preventive program. 


Must Change Clothes 


The industrial health program calls 
for all employees in the plant to wash 
and change clothes at specified times. 
As employees enter the plant, they must 
remove their street clothes and hang 
them in lockers, after which they pass 
to a second dressing room where they 
dress in their work clothes. On leaving 
their workroom the process is reversed, 
but before getting into street clothes 
workers must pass through shower baths 
for which the company provides the 
soap and towels. This éliminates any 
possibility. of carrying contaminated 
clothes back to their homes or other 
places where people might absorb the 
poisonous lead dust. Further precau- 
tions are taken at meal times. Employ- 
ees are given ample time to wash and 
are required to do so thoroughly before 
eating their lunches or entering the 
company cafeteria. 
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“Metal-Clad Switchgear for Us” 


BECAUSE IT PROVIDES: 


1. Greater safety to plant people 3. Ease andsafety of maintenance 
2. More protection for equipment 4. Saving of valuable floor space 


An oil breaker in Westinghouse switchgear controlling 11,000-volt circuits in a steel mill goes back to work after inspection 














There's little interruption when one of 
these General Electric 6,600-volt breakers 
is removed for checking and a spare put in. 
They are handled on small transfer trucks 


An installation of eight Delta Star units 
controls incoming supply line and seven 
feeders which furnish power to various 
groups of motor control switchgear in 
other buildings of a large cement mill 
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Maintenance 80% on Incentive 


When you recall where Fred Taylor made some of his first 


studies, wouldn't you be surprised not to find a Taylor 


disciple applying incentives to most of his maintenance? 


G. J. STEGEMERTEN 


Staft Supervisor of Time Study & Methods 
Westinghouse Electric & Manufacturing Company 
East Pittsburgh 


Tere SEEMS TO BE a general impres- 
sion that motion and time study and 
wage incentives have a limited scope 
and that plant maintenance activities 
are outside the limits. We seem to for- 
get that motion study was originally 
conceived and developed in connection 
with building construction and other 
engineering work. Some of Frederick 
W. Taylor’s first time studies were made 
on laborers doing work with pick, 
shovel, and wheelbarrow. Frank B. 
Gilbreth’s first studies were made on 
building construction operations, princi- 
pally bricklaying. Throughout Gil- 
breth’s writings we see emphasis on the 
universal application of motion study; 
but despite this the limited scope idea 
prevails until a thorough understanding 
is obtained. 

The foundation of an incentive plan 
is the standard task. The standard task 
is arrived at by, first, analyzing the job 
to determine whether the conditions 
and method of procedure are satisfac- 
tory, and are in accordance with motion 
economy principles; then, making a 
time study on a qualified operator. If 
the conditions and method of procedure 
are not in accordance with the prin- 
ciples of efficient production, they 
should be corrected before the time 
study is made. 


Comparable to Jobbing 


Generally speaking, maintenance 
work is comparable to that class of work 
known as jobbing. There is consider- 
able variation between jobs in the same 
occupation. This is also true of the 
same classes of work done outside of 
factories, practically all of which is 





paid for on a contract basis. However, 
because of the variable nature of the 
work, it is not often found economical 
to resort to the more highly refined type 
of analysis and motion study. 

At Westinghouse we consider that 
there are six types of job studies, classi- 
fied according to the degree of refine- 
ment in the study that can be justified 
on the basis of probable results. Main- 
tenance work is placed in the sixth 
class, which is the class involving the 
least amount of refinement. It is the 
class of study applied to individual 
jobs and small-quantity jobs. However, 
while the least amount of refinement is 
employed in making a study in this 
class, benefits are generally equal to 
the results obtained with the first class 
of study which considers the job in 
the fullest detail and utiltizes process 
charts and motion pictures. The rea- 


Mr. Stegemerten was graduated from high 
school in Washington, D. C., in 1909, and 
soon after went with Westinghouse where 
he has been ever since, except for his war 
service. While learning the ropes in East 
Pittsburgh, he studied at Westinghouse 
Tech and Carnegie Tech night schools, and 
at the close of the War returned to West- 
inghouse’s time study department. In 
1926 he was appointed superintendent of 
time study, and took charge.ot.that. activity 
in the East Pittsburgh plant. At present 
he is staff supervisor of time study and 
methods on the general works manager’s 
staff. Mr. Stegemerten is the author of 
several papers on wage incentives. He is 
co-author with S. M. Lowry and H. B. May- 
nard of Time and Motion Study and For- 
mulas for Wage Incentives, with H. B. May- 
nard of a new book, Operation Analysis 
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son for this is that the high-activity 
production jobs have already received 
considerable attention, while in the 
maintenance department the question 
of how each job is to be done is usually 
left to the devices of the individual 
operator. 

Practically all our maintenance oper- 
ations have been analyzed and time- 
studied. From the time studies elemen- 
tal standard data have been compiled 
that permit the synthetic determination 
of task time for all succeeding jobs. 

The maintenance occupations on in- 
centive and the basis for the standard 
tasks are as follows: 


1. Carpenter Work—Approximately 
90 per cent on incentive. Values, modi- 
fied according to conditions, set from 
accumulated data, also from compari- 
son and estimated values. 


2. Roofers—Values_ set from  ac- 
cumulated data. In summer, jobs of a 
reasonable size are put on incentive, 
but in winter a very small percentage is 
on incentive because work is mostly 
minor repairs and finding and repair- 
ing leaks. Approximately 60 per cent 
on incentive. 


3. Pipe Coverers—Values set from 
data based on studies. Approximately 
95 per cent on incentive. 


4. Painters—Values set from accumu- 
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lated data, the majority of them being 
figured on a square foot basis, a few 
on a lineal foot basis, and window sash 
according to size of pane and frame. 
Replacing glass is set on a pane basis. 
Approximately 90 per cent of this type 
of work on incentive. 


5. Pipefitters—Values set from ac- 
cumulated data and plotted curves 
which are applied according to the 
size and length of pipe, the number 
of bends, the number of fittings. They 
are modified somewhat according to 
place and conditions. Approximately 90 
per cent on incentive. 


6. Structural Steel—Values for fabri- 
cating are set from data and compari- 
son; welding values are set on a per 
inch basis, according to size and posi- 
tion of weld. Erecting values are set 
from data, comparison, and estimates. 
Approximately 90 per cent of struc- 
tural steel work on incentive. 


7. Sheet Metal—Values for fabricat- 
ing are set from data and curves, with 
welding values on a per inch basis. 
Erecting values are set by comparison 
and estimates, according to location 
and conditions. Approximately -95 per 
cent on incentive. 


8. Concrete Work—Values set from 
data. Jobs in bulk are specified per 
cubic yard, whereas all floors are set 
on a square foot basis, modified accord- 
ing to the location and accessibility. 
Cutting out old concrete is set from 
curves, and modified according to con- 
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When Westinghouse rebuilt this employees’ cafeteria not so long ago, the entire project was carried out on the incentive basis 


this class of work on incentive. 


9. Laborers—Values set from accu- 
mulated data and estimated values. 
Excavating is set on a cubic foot basis, 
according to nature of ground; haul- 
ing material away, per cubic yard 
according to location; unloading brick 
and cement, on a per brick or bag basis; 
sand and other loose materials, per ton 
or any other convenient unit. Approxi- 
mately 60 per cent on incentive. 


10. Bricklayers—Values_ set from 
data, from comparison, and from esti- 
mated values. All new brickwork is 
based on a per brick value, repair work 
on an estimated value and comparisons. 
Approximately 85 per cent on incentive. 


11. Wiremen—Values set from for- 
mula and standard data made up from 
time studies. Values are modified ac- 
cording to location and _ conditions. 
Approximately 75 per cent of this class 
of work on incentive. 


12. Millwrights—Values set from 
accumulated data, from comparison, 
and estimates. Approximately 85 per 
cent on incentive. 


13. Window Cleaning—Values set 
from standard data and curves made 
up from time studies. Values are based 
on a per pane basis and skylights on a 
square foot basis. Approximately 95 
per cent on incentive. 


14. Washing Painted Walls—Values 
set from standard data made up from 
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ditions. Approximately 95 per cent of 
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time studies. Values based on a square 
foot basis. Approximately 95 per cent 
on incentive. 


15. Janitors—Values set from stand- 
ard data made up from time studies. 
Values for sweeping, mopping, and 
waxing are on a square foot basis. 
Values for such items as emptying 
waste baskets and cleaning cuspidors 
are set on a unit basis. Approximately 
80 per cent on incentive. 


The above examples comprise about 
80 per cent of our maintenance activ- 
ity. They will be recognized as the out- 
standing maintenance occupations. The 
remaining 20 per cent is composed of 
numerous miscellaneous jobs such as 
are found in any large organization. 

By the application of incentives to 
this work we have gained considerably 
in cost control, higher production, and 
employee morale. 
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Electrical Distribution De Luxe 


G. A. VAN BRUNT 


Associate Editor 


Incentous METHOpS of achieving cer- 
tain important objectives, and overcom- 
ing some of the obstacles imposed by 
conditions, had to be developed in lay- 
ing out the power and lighting distribu- 
tion systems in the new press shop at 
the Rouge Plant of the Ford Motor 
Company. Some of the methods and 
principles used here may well find 
application in other plants. 


Safety and Reliability First 


This press shop, designed by Albert 
Kahn, Inc., is one of the largest 
idustrial buildings ever erected. It is 
L-shaped in plan, one leg being 1,700 
feet long and the other 1,000 feet, with 
an average width of 375 feet. There is a 
total of 1,600,000 square feet of work- 
ing space in the two floors. 

Basically, the problem was to design 
electrical systems adequate to provide 
service for about 4,500 440-volt, three- 
phase, 60-cycle motors with a total 
rating of approximately 50,000 horse- 
power; a 40,000-kva. load in 460-volt, 
three-phase, 60-cycle welders; a 15,000- 
kva. load in 240-volt welders; a large 
amount of miscellaneous portable 
equipment, such as hoists and drills 
operating at 240 volts, which is too large 
to be fed from the 110-volt, single-phase 
service; and about 6,800 lighting fix- 
tures which provide an average of 22 to 
25 foot-candles at the working plane 
throughout the shop. 

It was required that every precaution 
be taken to insure maximum safety to 
personnel, continuity of service, flexibil- 
ity when making changes in the location 
of presses or machines, and ease of 
accessibility for maintenance. 

In the accompanying box are listed 
the major items of equipment that were 
incorporated in the distribution systems 
installed in this shop. These systems 
were designed to meet as completely as 
possible all of the electrical and other 
requirements. 

From the diagram in Figure 1 it will 
be seen that all transformers in one 
half of the building are fed from one 
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Figure 1. Schematic layout of secondary ties in distribution systems for power, lighting, 
and welding in the press shop. Systems for other electrical services are not shown 


13,800-volt substation, while all the 
others are fed from a second high-ten- 
sion substation located on the opposite 
side of the shop. This arrangement was 
adopted in order to minimize the chance 
of trouble at any one point affecting the 
entire press shop. 


Secondary Ties Localize Trouble 


To furnish power for lighting, twelve 
three-phase, 500-kva. transformers with 
network protectors and feeder cubicles 
attached were installed at strategic 
points throughout the building. Each of 
these four-wire, 208/120-volt-secondary 
transformers feeds through six 225-amp. 
feeder breakers in the breaker cubicle. 
Each of these breakers in turn feeds two 
or three eighteen-circuit lighting panels 
spaced so that each shop area will have 
in it lighting panels fed from two or 
three separate feeders, thereby minimiz- 
ing the loss of lighting that will be 
occasioned by failure of any given 208- 
volt feeder. 

Six of these 500-kva. transformers are 
connected through their network pro- 
tector circuit breakers to one 208-volt tie 


bus, while the other six are similarly 
connected to a second tie bus. Two 600- 
amp. tie breakers are used in each net- 
work protector and the method of con- 
necting is such that the tie bus will 
form a complete ring when all twelve 
breakers are closed. 

Under normal operation each trans- 
former carries its own load and the tie 
breakers in the network protector re- 
main open. If a transformer fails for 
any reason the high-tension or primary 
breaker will open, after which the net- 
work protector line switch will open 
under differential protection and both 
600-amp. tie breakers will close, thereby 
connecting the feeder bus to the tie bus. 
Immediately afterward the tie breakers 
in the network protectors on each side 
of the transformer that has developed 
trouble will close, permitting power to 
be fed back on the tie bus and thus 
dividing the load between these two 
adjacent transformers. 

Additional tie breakers may be closed 
if necessary in order to pool the total 
load over the transformers still remain- 
ing in service. 

In the event that a fault develops in 
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for Steel Mills, 
Railroads, Industrial 


SERS have consistently found the Exide-Ironclad Battery one 
of the most valuable production tools available to industry. 
In handling materials and cargo Exide-Ironclads have proved 
themselves able to speed up the service, to handle heavier loads. 
and greater tonnage per day, and to do so with a degree of depend- 
ability, year in and year out, that holds costs down to a minimum. 


This is true not only in manufacturing plants, marine terminals 
and railway stations, but also in steel mills where coils weighing 
10 to 15 tons are now handled. One of the reasons for the 
outstanding performance of these batteries—for their high 
power ability, extreme ruggedness, and long life—is the ex- 
clusive Exide-Ironclad positive plate construction in which 
slotted rubber tubes retain the active material while exposing 

it freely to the electrolyte. 


Adding further to the advantages of Exide-Ironclads is the 
Exide System for better handling and easier maintenance 
through the use of specially developed Exide efficiency equip- 
ment. Write for free booklet, “The Exide System for Better 
Material Handling.” 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
The World’s Largest Manufacturers of Storage Batteries for Every Purpose 


Exide Batteries of Canada, Limited, Toronto 
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the tie bus, the tie breakers in the net- 
work protectors on each side of the 
fault will open and isolate it. 

The connected lighting load for the 
entire press shop is 3,860 kilowatts, and 
6,000 kilovolt-amperes of transformer 
capacity has been installed to carry it. 
When the usual diversity factors are ap- 
plied it will be seen that if three trans- 
formers in each group of six go off the 
line because of trouble all lighting serv- 
ice can still be maintained by feeding 
the stations that have developed 
trouble through the tie bus. 

It was felt that the considerations of 
safety to personnel and continuity of 
production justified this type of layout, 
although it is obviously more expensive 
than some other arrangements that 
could have been used. 

As was indicated previously, in addi- 
tion to lighting the electrical service in 
this shop may be divided into three 
main classifications: power, requiring 
460-volt, three-phase energy; welding, 
using energy at 460 volts, three-phase; 
and certain power and welding equip- 
ment operating at 240 volts, three- 
phase, 60 cycles. 


A Fused Panel for Each Motor 


It is well known, of course, that 
motors give the best performance when 
operated on circuits that have a mini- 
mum fluctuation of voltage. On the other 
hand welders, particularly when some 
of them are rated 500 to 600 kilovolt- 
amperes each, are likely to cause con- 
siderable variation in feeder and bus 
voltages. 

When laying out the distribution sys- 
tems for these services it was felt that 








Figure 2. One of the many groups of welders used in fabricating automobile bodies. 
Controls for these machines are mounted out of the way on balcony in the background 


full advantage could be taken of di- 
versity factor while keeping these serv- 
ices separate, since both loads are so 
large. Ten of the 2,000-kva. transform- 
ers therefore feed 460-volt power loads. 
Five transformers in one group are fed 
from one high-tension substation and 
five in the second group are fed from 
the other. For each group of five trans- 
formers a tie bus was installed which 
functions in the same manner as previ- 
ously explained for the tie bus on the 
lighting transformers. The only differ- 
ence is that the former is a true linear 
tie bus to which each transformer bus 
can be connected by its single tie 
breaker. It was not deemed necessary 
to arrange the tie bus for the power or 
welder transformer banks in a ring, as 
was done with the lighting trans- 
formers. 

The remaining five of the fifteen 





Figure 3. Panels for power, lighting, and other electrical services are housed in 
cubicles built around the columns. Panels and circuits are distinguished by code letters 
and numbers which make it easy to identify and trace them throughout the shop 
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2,000-kva. transformers feed 460-volt 
welder loads, Figure 2, and are ar- 
ranged three in one group and two in 
the other. Each group is fed from sepa- 
rate high-tension substations, and each 
has a secondary tie bus which is ar- 
ranged the same as the 460-volt power 
tie bus and functions in a similar 
manner. 

Three 1,000-kva. and two 500-kva. 
transformers feed the 240-volt welder 
and power loads. The secondary buses 
of these transformers are tied into a 
linear tie bus. 

A unique feature of the power dis- 
tribution system is based on the fact 
that the Ford Motor Company requires 
that each motor have a separate fused 
circuit in a power panel, to insure that 
trouble on any one machine will not 
affect other machines. Standard practice 
elsewhere frequently permits four to six 
motors to be connected on a single 
feeder. Furthermore, each motor circuit 
has sufficient capacity, regardless of the 
present load, to supply the largest motor 
that is likely ever to be installed at that 
point. As a result, the location of large 
and small presses can be interchanged 
or any desired shifts made without pull- 
ing in heavier feeders. 


Panels Are Housed in Cubicles 


In order to meet this requirement it 
was necessary to provide 4,000 separate 
circuits for motors alone on the press 
floor, plus additional circuits for the 
welders. To house the panels for these 
circuits it was necessary to design spe- 
cial cubicles, Figures 3 and 4, that fit 
around all of the columns and have 
separate inclosures in the sides and ends 
for panels. Cubicles for interior columns 
on the press floor are 8 feet 7 inches 
wide, 5 feet 14 inch deep, and 8 feet 914 
inches high, and accommodate a total 
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The Hyatt Roller Bearings in fleets 
of trailers like these, built by SERV- 
ICE CASTER and TRUCK COMPANY, 
number into the millions. And every- 
where, in every make, the same de- 
pendable bearing operation is found. 





























Up in the front line trenches of industry .... 
guarding gears, wheels, shafts, and profits from 
friction and wear... millions of Hyatt Roller 
Bearings are carrying on their unremitting war 
against inefficiency. 

Champions of smooth operation, economy, 





and long life... Hyatt Roller Bearings are de- 
fending all kinds of machines and equipment 
against bearing wear and care. Look for Hyatts 
before you buy. Hyatt Bearings Division, Gen- 
eral Motors Sales Corporation, Harrison, N. J., 
Chicago, Detroit, Pittsburgh and San Francisco. 


ROLLER BEARIN @ S 
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Figure 4. Typical layout of presses and machines around the power control cubicle 


of twelve panels, four on each side and 
two in each end. 

Outside columns and those of special 
shape required cubicles of different de- 
signs, which were made to fit individual 
requirements. 

In general,. lighting, high-cycle, and 
direct-current power panels are housed 
in the ends of the cubicles, leaving eight 
spaces on the sides for the power and 
welding panels, which are installed in 
proportion to the machine requirements 
in the vicinity of each particular column. 

Ventilator ducts, roof conductors, 
steam pipes, and other service lines are 
brought up through the center of the 
cubicle, where the panels do not inter- 
fere. The design and arrangement of 
cubicles, panels, ventilation ducts, and 
accessory service lines has been found 


to be very satisfactory since there is a 
minimum of interference between com- 
ponent parts, and the location of panels 
around the columns makes for efficient 
operation and servicing. At the same 
time it does not use up nearly as much 
productive floor space as would be 
expected. 

Cubicles installed on the ground floor 
are similar to those on the press floor 
except that they have spaces on each 
side for two master panels and one sub- 
distribution panel, and space on each 
end for one panel. Very few machine 
circuits are required on the ground 
floor, as compared with the press floor. 

Each feeder breaker in the secondary 
switchgear, which is located in the sub- 
stations on the ground floor, has three 
4-in. conduits which leave at the bottom 


and run in the floor slab to nearby 
columns where they come up under 
master panel positions in the ground 
floor cubicles. Two of these conduits 
contain one three-conductor, 750,000- 
circ.mil cable feeder, while the third is 
a spare conduit for possible use at 
some future time. 

Both feeders are paralleled at the 
breaker and feed separate master pan- 
els. Master panels have a 600-amp. main 
bus and four 400-amp. fused switches 
for branches. Each of these branches 
feeds a sub-distribution panel which has 
a 400-amp. main bus and ten 30/60/100- 
amp. fused switches for branches, which 
in turn feed individual motors on the 
machines. 


No Feeders in Sight 


In general all master panels are lo- 
cated on the ground floor, while the 
distribution panels are on the press 
floor. Where feeder circuits of more 
than 100-amp. capacity we’re required 
on the press floor a master panel was in- 
stalled there as well as on the ground 
floor, with the two buses connected in 
parallel, on the same feeder. When de- 
signing the press floor cubicles four of 
the eight compartments were made of 
adequate size to take a master panel in 
order to make this flexibility possible. 

Feeder conduits were run from. the 
cubicles to the machines in the soft fill 
on the concrete floor, or in a slot be- 
tween wood blocks laid on the steel floor 
plate that is used in some areas. This 
slot was then filled with mastic. 

Conduits which were too large to be 
laid between the wood blocks were 
carried down through the floor and run 
exposed on the ceiling below to the ma- 
chine location, at which point they were 
brought up through the floor to the 
starter. By the use of these methods it 
was possible to get all feeder conduits 
out of the way and out of sight. 





Equipment 


11 Substations installed at strategic points 


15 Power transformers, 2,000 kva., 460 volts, three-phase 
3 Power transformers, 1,000 kva., 240 volts, three-phase 


2 Power transformers, 500 kva., 240 volts, 


12 Lighting transformers, 500 kva., four-wire, three-phase, with 
network protectors and secondary switchgear 


15 Sets of 460-volt, and 


© 


including: 
1 Tie, 3,000-amp. rating 
1 Transformer, 3,000-amp. rating 


8 Feeder breaker units, 1,200-amp. rating 
Sets switchgear, 500 kva., 240 volts, with 


S 


1 Tie, 1,500-amp. rating 
1 Transformer, 1,500-amp. rating 


4 Feeder breaker units, 1/200-amp. rating 


20 Control cubicles for metering and control 


Sets of 240-volt metal-clad secondary switchgear, each set 


in Press Shop Distribution Systems 


volt transformers and switchgear 


three-phase 


6,787 Lighting fixtures 
750,000 Feet of conduit, various sizes 
470 Miles of wire and cable 
1,467 Power panels of various sizes 
235 Lighting panels, eighteen-circuit 


376 Cubicles for housing power and lighting panels 


Manholes and interconnecting duct runs for high-tension 


and tie feeders 
4 Motor-generator sets furnishing power at 230 volts, 180 
cycles, complete with control and distribution equipment 


Receptacles and feeders for: 


110-volt, 60-cycle, single-phase service 
240-volt, 60-cycle, three-phase service 
230-volt, 180-cycle, three-phase service 


of the 460- and 240- service 


Control and distribution panels for 230-volt d.c. battery control 
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Photo shows the Super-Diamond Pattern of “A.W.” Rolled Steel Floor Plate. Provides safe tread from any angle, under any condition 


For every “floor trouble zone”. . . Some floors are habitually 


damp or greasy. Others quickly become hazardous. “A.W.” Rolled Steel Floor Plate elim- 
inates floor trouble zones because it is permanently non-skid. Prevents costly slipping and 
falling accidents. Reduces maintenance expense. Oil-proof, heat-proof, fire-proof, crack- 
proof. Easy toclean, quick to drain. Can be cut to any shape and installed almost overnight. 


Write for folder giving complete engineering data on “A.W.” Rolled Steel Floor Plate. 


ALAN WOOD STEEL COMPANY 


MAIN OFFICE AND MILLS, CONSHOHOCKEN, PENNA. : : SINCE 1826 : : pistricT OFFICES AND REPRESENTATIVES—Philadelphia, New York, 


Boston, Atlanta, Buffalo, Chicago, Cincinnati,Cleveland, Denver, Detroit, Houston, New Orleans, St.Paul, Pittsburgh, Roanoke, Sanford, N.C.,St.Louis, 
Los Angeles, San Francisco, Seattle, Montreal— A.C. Leslie & Co. propucTs INCLUDE—Steel Products in Carbon, Copper or Alloy Analyses: : Sheared 
Steel Plates : ; Hot Rolled Sheets and Strip : : “A.W.” Rolled Steel Floor Plates: : Billets, Blooms and Slabs : : “Swede” Pig Iron :: Reading Cut Nails. 
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What Paint Colors We Use—and Why 





Viscose ripening tanks are painted white at Industrial Rayon. Each pipe line is given a distinctive ‘color, for easy identification 


Sexection OF PAINTS used in the new plant. Several different kinds of sur- was the first consideration, and so on. 


plant of Industrial Rayon Corporation, faces had to be protected against equally 


Color of the paint was also an im- 


Painesville, Ohio, was preceded by a_ diverse conditions. In some instances portant matter, and for the various 
careful study of the requirements, and resistance to mechanical wear was the applications it was chosen with care. 


the atmospheric and other conditions prime requisite, as in the case of floors; 


Types and colors of finishes event- 


prevailing in different parts of the in others, protection against corrosion ually selected are as follows: 





Building Surfaces and Production 


Equipment 

First ‘coat on all steel work..............5.0..08 Protective primer 
ViPS. Ciel oLeecenaehesseasaness Fs -s00e Eggshell white 
All other tanks, tumbling barrels, presses, 

mixers, wash troughs with black castings, ; ........ Dark slate 
driers, concrete foundations for machines 

Spinning machines, twisters, reelers, | Black 
eonies with gray shelves j eccerecccccrecccenees 
Power house machines, pumps, motors.................. Green 
I eee Seer beh cases es shen Gace coiesesscceen se Green 
Boilers and water softeners.....................200- Aluminum 
MN ete phe sab ues ic ees anean ssdon base ebaeue ones se Red 
DS CREM 88k coc cacwsdscecRcceasdeas dt Dark slate 
Gone tracks 4qond paris). ....... 3....22 20660500008 Orange shellac 
Take-up rolls on twister machines..... — Peco ed 
Interior walls and ceilings...................e00. Eggshell white 
Senvoreee aiopes wend ited... oo. bbs ban eae Dark slate 
PBS oa cb oe iea EES oe sesaesces cen ee Dark buft 
MOU CocGal penta ek fo eet eis Se See where es edad Green 
PMRUIER oe or ee eG hos sos esis a pee ae Green 


Sarin ee MONEE os 6. Sos oa SoS en enna Black 
SPUN n REIL anoint boise eR wh ow UR NWale chee meee Aluminum 


MeN hs St a ales ba slarsin bare etale meen hei Light blue-green 
PTE 8255 iio oss Shao eB RSA ORS aes a ae Orchid 
RMD Oe ae a Ss eee ee ne Oo ete Eggshell white 
NNN cin ae ha wis nig MR OS a eT ee Eggshell white 
IEE EEN co 0k LG oak San eGe seen oa eee Oe eee Dark slate 
EE sea ea eee AS wR 3 Sw ae os ha ee ee ees Yellow 
eT ee ee Apple green 
Vacuum, raw water, large water lines to condensers....Green 
BE VINE. So. oes oon bb wens odo a Se ooa wae et Light blue 
| ree Ae An ae ee mrere ey ory Navy blue 
eee are Orange yellow 
PRED UNI St clo ieS oi nies Sc RG Sa eek Sue cee em amie Bright red 
Ree ND NE 0 bo Sages ns Gai oow seen hou wane Maroon 
ee eee errr eet err er Black 
met alse S220, BEIT ee eee Same color as wall 
EOD Fades ee SiGe wis bees cheba se stud wane vali sdabs ob osteo Brown 
Gowesel wits teeth Biles... 2... nb cc cceciec ec ceud Cream 
DOR ALO MUNEG OOIOID 6.) 556 31055:656.6.05 HA EROS TROL SRN eet Pink 





94 


FACTORY MANAGEMENT and MAINTENANCE 











Feints 


REDUCED MAINTENANCE 

A shaft 31%46” in diameter turning at 1800 r.p.m. is news in itself; and 
when it’s the drive shaft of a 140 h.p. Diesel engine, driving a big generator 
night and day, its outboard bearing must stand plenty of abuse. The “turning 
point” in this case is a Fafnir Type SAO Heavy Series Ball Bearing Pillow 
Block, which has been on the job four years without giving the slightest trouble. 

No other ball bearing unit could have made this turning point to reduced 
maintenance so easy to attain. Fafnir Units alone combine extremely 
simple installation with the deeper races and larger balls of the Fafnir Balanced 
Design for longer life. Fafnir offers every type and size of radial and thrust 
bearing, precision bearing, self-aligning bearing, sealed bearing and housed 
transmission unit to provide the most complete line in America. Write for 
“The 10 Minute Story” which tells how easily your plant or equipment can 
“go ball bearing”, without costly rebuilding or delays. Distributor stocks in 


principal cities. The Fafnir Bearing Company, New Britain, Connecticut. 
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Maintenance Service Shorts 
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-43-lb.weight Retaining 
L 1. andstop nut 
, , 23 in. ™ 


is g-in. steel rod,* 


























Retaining nut 17in.long-- 





Handy Puller Makes 
Short Work of Removing Keys 


J. Murpuy, Lakewood, Ohio 


The illustration shows a simple de- 
vice which saves a good deal of time 
on maintenance jobs where keys have 
to be removed. 

It consists of a piece of 3@-in. cold- 
rolled steel rod, 17 in. long, which is 
threaded at both ends. A 414-lb. weight 
made of 214-in. cold-rolled steel slides 
freely on the rod and is kept from 
coming off by a retaining nut at the 
back end of the rod. 

All keys on which this puller is to 
be used have a 3-in. hole drilled and 
tapped at the outer end. To remove 
a key, the front or long-thread end of 
the rod is screwed into it. A few 
sharp blows with the sliding weight 
against the retaining nut at the back 
of the rod will remove the key. 


Because tags hung on 
fire extinguishers become soiled 
all too quickly, one company 
cuts recharging dates on tags 
just as it would cut a stencil. 


Closer Control of Gas 
Improves Quality of Work 


SouRCE 


Hygrade Sylvania Corporation 
Salem, Mass. 


Shown in the illustration is a steel 
sphere 40 feet in diameter for storing 
illuminating gas under high-pressure in 
the plant yard. 

Gas is widely used in the manufac- 
ture of incandescent Jamps;. therefore 


close control of its pressure and com- 
position is important to quality and efh- 
ciency. In the two Salem plants of Hy- 
grade Sylvania Corporation 3,100 gas 
burners are used in the various manu- 
facturing departments. Carefully ad- 
justed gas flames, varying from sharp 
needle points to flames as broad as a 
brush, perform many different opera- 
tions. As the speed of lamp-making ma- 
chinery was increased it became in- 
creasingly apparent that more sensitive 
control of the gas supply was necessary. 

Now, a full day’s supply of gas, ap- 
proximately 75,000 cubic feet, is 
pumped into the Hortonsphere every 
night, to be regulated for the next day’s 
work. It is released to the factory 
through a special pressure-regulating 
and control system at an accurately 
maintained pressure of 20 inches of 





water, equivalent to about 34 pound per 
square inch. This arrangement elimi- 
nates all possibility of delivering to the 
burners gas of variable composition. 
The consequent uniformity in composi- 
tion and pressure of the gas has a 
measurable effect on the quality of work 
performed with the gas burners. 

Every precaution has been taken to 
eliminate possible danger of ignition or 
explosion. To guard against the forma- 
tion of an explosive mixture of air and 
gas, hourly readings of the specific grav- 
ity are taken by the watchman, and are 
also automatically recorded on a chart. 
When the reading goes above the limit 
specified, the watchman immediately 





shuts down the gas pump. The safety 
engineer checks the watchman by regu- 
lar inspection of the charts. 

Relief valves have been provided, at 
the top of the sphere, so that in the 
event that the pressure of the gas were 
increased by excessive heat from a 
nearby fire, the valves would automati- 
cally release gas from the sphere and 
allow it to burn harmlessly. 


Tripod for Chain Fall 
Cuts Repair Time 


Water W. WALKER, Foreman 


All-Steel-Equip Company, Inc. 
Aurora, Ill. 


Much of the time required by the 
maintenance gang in repairing ma- 
chines is spent in rigging up a scaffold 
on which to hook a chain fall. A very 
useful piece of equipment in any main- 
tenance department is a tripod for 
this job. A tripod which is good enough 
for this kind of work can be made for 
about $10, counting labor, and is shown 
in the illustration. 

Parts needed are three 12-ft. lengths 
of 3-in. pipe; two 24-in. lengths of 
1%-in. drill rod; about 15 ft. of heavy 
chain; and three 14 x 34-in. eyebolts. 

The first step is to make two iron 
rings out of the drill rod, but do not 
weld the ends together. Drill a 14-in. 
hole in each end of the three lengths 
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“You'd think we were heating 
the whole outdoors,” growled 
the BOSS, “. .. the way we 
burn coal around here.” 


N old manufacturing plant was 
vacant for years. Then a machine 
tool company moved in. The building 
suited the tool builder well, but the 
cost of heating it was excessive. Two 
125 h. p. boilers were used for heat- 
ing—hooked up with a system of unit 
heaters. The boilers seemed to be 
bottomless as the coal pile vanished 
and the cinder pile grew higher. 


STEAM SUPPLY 
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There were plenty of heaters and 
they were big enough. Steam supply 
was adequate. Ordinary maintenance 
proved futile. It failed to disclose that 
the system was improperly drained 
—that condensate made it impossible 
for steam to get through the heaters. 
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“One of these days those boil- “Sounds like trouble,” offered 
ers will bust,” said the ENGI- 
NEER. “‘We've got to keep 
them attop speed all the time.” 





the CRANE REPRESENTATIVE, 
“. , . that Preventive Mainte- 
nance and the right Crane equip- 
ment should remedy.” 


All heater outlets were piped to a 
common return. 

Here’s where Preventive Mainte- 
nance entered the picture. The Engi- 
neer was desperate. He called in J. M., 
the Crane Man. They found an accu- 
mulation of condensate in some of the 
heaters. And, as Preventive Mainte- 
nance counseled, for positive correc- 
tion, they installed Crane inverted 
open float Steam Traps of the proper 
capacity on each of the unit heaters. 
See the sketch at left. 


Results: (1) The problem was perma- 


nently solved. (2) Next winter coak@ 


consumption was cut from 13¢¢ 
8 cars, with a saving of alm 
double the cost of the Prevar 
tive Maintenance applied. (3) *Ain- 
other manufacturer has learned the 
sound economy of Preventive Main- 
tenance, and of looking to the great 
Crane line for the right equipment 
for every flow control need; also, the 
wisdom of consulting the Crane Rep- 
resentative on every piping problem. 


*This case is based on an actual experience of a Crane 
Representative in our Cincinnati Branch. 


MARCH, 1940 














CRANE STEAM TRAPS 
KEEP STEAM LINES 
HOT AND DRY 


You are not getting the maximum 
heat and power from steam if your 
lines are not properly drained. 
You are straining the piping, 
shortening the life of valves, ex- 
posing steam operated equipment 
to serious damage when conden- 
sate is not removed. 


In steam lines up to 600 pounds 
pressure, the wasteful and dam- 
aging effects of condensate are 
completely eliminated with Crane 
Inverted Open Float Steam Traps. 
These sturdy, simple, and low- 
cost traps will pay for themselves 
many times over. Once installed 
they require minimum attention 
—yet, automatically, stop steam 










CRANE COoO., GENERAL OFFICES 
836 S. MICHIGAN AVE., CHICAGO 
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of 3-in. pipe, about 6 in. from each end. 
Join all three pipes at one end by plac- 
ing one of the rings in the holes and 
welding its ends together. Put the eye- 
bolts in the holes at the other end of 
each pipe, with the eyes of the bolts 
inside the tripod formed by the pipes. 

Cut the chain into 5-ft. lengths and 
weld one end of each piece to each eye- 
bolt. Then slip the remaining ring 
through the free ends of the chains and 
weld its ends together. This ring will 
keep the tripod from slipping outward 
at the bottom. 

A chain fall can be hooked onto the 
top ring after the fall has been set up. 

When it becomes necessary to remove 
a heavy gear or flywheel, little time will 
be lost in setting up this tripod. 


Many plants have printed 
booklets or mimeographed 
sheets of fire protection instruc- 
tions. Outline of fire organiza- 
tion, location of equipment, and 
methods of preventing water 
damage are the sort of informa- 
tion issued. 


Electric Drill Whirls 
Paint Brushes Clean 
H. R. Granam 


Time Study and Methods 
Fairmont Railway Motors, Inc. 
Fairmont, Minn. 


We had the problem of paint brushes 
standing around in flammable liquids 
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in open containers, to keep them soft 
and pliable until used again; also, a 
high loss from spoiled brushes. I de- 
vised a tool to place in the chuck of 





an electric drill, holding the paint 
brush to be cleaned. A piece of cold 
rolled steel was machined to fit into 
the drill chuck, and to this steel was 
fastened a length of metal tubing to 
which two pieces of spring steel had 
previously been riveted. 

With the brush mounted in this 
folder and the folder in the drill, dip 
the brush in naptha or any other 
solvent. Start the electric drill. The 
brush whirls, and centrifugal force 
spreads the bristles out fanwise and 
throws off the paint. After about one 
minute of this, the motor can _ be 
stopped, and the brush taken off and 
put away clean and dry. We were able 
to do away with a storage cabinet hold- 
ing from 10 to 30 brushes and as many 
open containers of flammable liquids, 
that had become a fire hazard. 

With this holder we have cleaned both 
round and flat brushes ranging from 
14 to 4 inches in width. The spring 
clip is strong enough to hold any of 
these brushes so that they cannot slip 
out. When cleaning a brush, we suspend 
it in a paint can to catch the spray that 
is thrown off. 


MECHANICAL POWER TRANSMISSION 


Variable-Pitch Pulleys 
Keep V-Belts Tight 


P. F. Atwoop, Terryville, Conn. 


On many machines short-center flat 
belts are used for driving various mech- 
anisms. Such belts are a constant source 
of trouble because of slippage, since 
there is no provision for take-up other 
than shortening them, which increases 
the tension and bearing pressures. 

We have solved this problem by using 
commercial V-belts on these fixed cen- 
ters, one of the pulleys being of the 
variable-pitch type. This feature is 
used, of course, to maintain belt tension 
instead of changing the speed ratios. 

There are enough standard sizes of 
variable-pitch pulleys so that a large 
percentage of change in speed ratio will 
not be required. 


Proper Lubrication Keeps 
the Kiln Cars Rolling 


SOURCE 


Acheson Colloids Corporation 
Port Huron, Mich. 


Kiln cars at Champion Spark Plug 
Company, Ceramic Division, Detroit, are 
loaded with insulators to a total weight 
of better than 4,000 pounds, and are 
pushed gradually through a long kiln 
having a three-day firing cycle. 

While passing through this kiln, the 


wheel bearings of the cars are at a 
temperature of around 450 degrees for 
three days. The lubricant formerly used 
had a tendency to carbonize, the car- 
bon building up so that the wheel would 
lock completely. This not only increased 
the load on the pusher excessively, but 
also made it extremely difficult to handle 
the cars after they left the kiln. 
Powdered graphite, mixed with kero- 
sene, was tried with considerable im- 
provement. It was found difficult, how- 
ever, to keep the graphite from set- 
tling out. 

The use of colloidal graphite sus- 
pended in kerosene solved the problem. 
Kiln car bearings are now given an 
injection of this lubricant twice a day 
while out of the kiln (1144 days). When 
they come out of the kiln at the end of 
three days, the bearings are free enough 
so that one man can handle a two- to 
three-ton car without difficulty. 

Experience to date indicates a likely 
reduction of 25 per cent in wheel main- 
tenance costs. 


Motor Drive Automatically 
Takes Up Belt Slack 
WituiaM A. SPELLMAN 
Stafford Springs, Conn. 
A motor drive that requires little floor 


space has for more than a year done an 
excellent job of driving a cloth drier in 
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a woolen mill. It may well be adapted 
elsewhere, and to other types of 
machines. 

The motor and countershaft are 
fastened to a base that is balanced on a 
fulcrum supported between two 54-in. 
lengths of 3-in. angle iron. The two up- 
rights are mounted on the frame of the 
driven machine. The base is also made 
from 3-in. angles, 42 inches long, and 
rests on two 2-in. bearings rocking on 
the fulcrum, which is a steel rod turned 
down to l-in. diameter at the ends to 
leave a shoulder 14 inches from each 
end. The threaded ends of this fulcrum 
pass through holes drilled in the sup- 
porting uprights, and are held with nuts. 
On this particular installation the dis- 
tance between shoulders is 18 inches. 

With its lower lips tapered on a mill- 
ing machine to improve appearance, the 
base was mounted on the fulcrum at a 


point 24 inches from one end of the 
base, 18 inches from the other. Center 
of the bearings is 4 inches below the 
top of the base angles. 

The arc through which the base can 
rock is limited by two ?-in. cold-rolled 
steel tierods, fastened to the bottom of 
the supporting angles and run through 
the long arms of the base. Springs and 
collars placed above and below the base 
take out jolts that might occur from the 
belt breaking or jumping. The rocker 
arm has a 6-in. free movement between 
the springs. 

The machine is powered by a 3-hp. 
gearmotor with an output speed of 232 
r.p.m. To take up the slack in the V- 
belts between motor and countershaft, 
the motor was mounted on a sliding 
base. Five V-belts connect the 7-in. 
pulley on the motor with the 16-in. pul- 
ley on the countershaft. The counter- 
shaft has three cone pulleys, 20, 22, and 
24 inches in diameter respectively. The 
drier is equipped with 24, 26, and 28-in. 
flat-belt pulleys. 

In operation, the weight of the motor 
causes the countershaft to rise suffi- 
ciently to take up the slack due to 
stretching of the belt, and thus maintain 
uniform tension. If this drive is properly 
adjusted there is never need to have the 
belt tight, which permits it to be 
changed easily from one pulley to an- 
other. A spring scale, attached to a rope 
placed around the cone pulleys, showed 
that there is a 27-lb. tension on the belt 
when idle. 


POWER, LIGHT, AIR CONDITIONING 


Stokers Save 60 Per Cent 
in Fuel Cost 


SOURCE 
Tron Fireman Manufacturing Company 


Cleveland 


The Patterson Mills Company, Inc., 
Roanoke Rapids, N. C., manufacturers 
of cotton fabrics, reports that new 
automatic coal-firing equipment is pay- 
ing for itself every 59 weeks. 

Savings in fuel and labor effected by 
automatic coal firing, in comparison 
with the previous cost of hand-firing, 
amount annually to 87 per cent of the 
original cost of the stokers. 

Steam costs have plummeted to 40 
per cent. With hand-firing, the fuel 
cost per thousand pounds of steam 
was 35¢. With stoker firing, the cost 
was reduced to 20.8¢. 

F. C. Williams, vice-president and 
manager, reports that the Patterson 
Mills’ annual steam load is 44,565,760 
pounds. With this consumption the 
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annual fuel saving is $6,427. In addi- 
tion, $624 is saved in labor costs, 
making a total saving of $7,051. 

On top of this cash saving, steam 
pressure has been steadied. The stok- 
ers quickly respond to withdrawals of 
process steam. 

* 


Cards Mark Night Lights 


SOURCE 
Zenith Radio Corporation, Chicago 


Instead of leaving to the fallible 
judgment of night watchmen and clean- 
ers the decision as to which lights 
should be left burning at night, the 
management worked out a schedule of 
which lights are needed to provide vis- 
ibility throughout the plant. Each of 
these lights has hanging from its pull 
cord a card labeled “Night Lite.” 

No other lights may be burned, ex- 
cept as needed temporarily for a special 
job. And the night lights must be kept 
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As a means of combating 
the common cold, a newspaper 
found air conditioning pretty ef- 
fective. Absences fell 30 per cent 
on its adoption. 


going during dark hours. No longer are 
some areas overlighted, while other 
areas are so dark that night workers 
are endangered through poor visibility. 


And the estimate, based on the number 
of lights burning before this plan was 
put to use, is that only about one-third 
as much current is now required dur- 
ing night hours. 
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Reprinted by permission from Chapter 33, 


HEATING VENTILATING AIR CONDITIONING GUIDE, 1939 





Relative 
Temperature, Humidity, 
Industry Process Degrees F. Per Cent 
Automobile ........... EER Rt er Re nd Pr ay ee 65 40 
RS ee ih orl ne. eh SN Rl gic, gtd ind 7 50 
ee ee oe eee ee 75 65 
Dough fermentation room........................ 80 76 to 80 
ESS re rr eee eS eer 70 60 to 70 
I dis i wks’ anid alec EE eee es, eee Te 75 to 80 55 to 70 
I EE 3 SN Gia bie aca peas sy. wat 75 to 80 55 to 70 
Pale paper wrapeiig............4.......565-5 80 55 
i Bela io hao wench 4dr La eihs wok teas 80 to 90 80 to 95 
eo oy yap ity uae > eek ew ES wo eR 70 to 80 60 
I 550i hihi Be, Onl ne are Ao KS Ble 28 to 40 60 to 75 
Biological Products..... ER fel Sc ibe ha WE AKA RE PA OS below 32 
NE ee ee Pee ae re wwe 38 to 42 
SNe eee eee Fermentation in vat room........................ 14 to 50 50 
ec Ge dua Cuike sy See ee 60 30 to 45 
Drying auger machine brick...................... 180 to 200 
DES cccens eck eits Ses Deny MEMUOS, .... 2. 6. ven ke ceases 110 to 150 50 to 60 
No ted irs sib date Nines RAEN REE NS 80 60 
ESD ery arene Weert SOND Et er a 60 35 
SR kano Ue suey I okies yee Be he ena 4 lala Ne 60 to 80 35 to 50 
IS oe, cy had en's Sho pwaed 75 50 
Chewing gum wrapping......................005. 70 45 
ee ar 62 to 65 50 to 55 
Confectionery...... Biome Oemdy making: .... 0... ccc cece ees 70 to 80 30 to 50 
RUG hx OC aso io.5 hit Kalen OLN E Re E 65 50 
OI Eee ae OL Ee OTS ree ee 75 to 85 50 
I NM i slg ay VSD casa eu Pues aceaie es 60 to 68 50 to 65 
Sy ie Sn NS ROE TL ET ere 60 45 
ti las aan dad wk whe os OS ET 60 30 to 45 
nT: Sp ener ns Storage of powders and tablets................... 70 to 80 30 to 35 
io i Rae is hd ss ab HES , 104 5) 
ree! Manufacture of cotton-covered wire............... 60 to 80 60 to 7 
Manufacture of electrical windings................ 60 to 80 35 to 50 
Storage of electrical goods..................... 60 to 80 35 to 50 
SE a a re oe 60 60 
2s os sy ols'eeh sme ee eda oe ene es 40 60 
CO en 60 to 70 38 
| 70 to 80 38 
Ss 5) hada yas Khe ake aR ome 40 80 
oe pee oop es Cok Had ae ean FRO NES 60 45 
isa us pa aeas 0409's oes 31 to 34 75 to 85 
oe ee ere 32 80 
a re 30 80 
gh 5g sate tae pwn OR Lek 0 to 10 50 
I eles Pe eae ek Riad Sac aa 80 35 
(CONTINUED ON PAGE 102) 
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Above is a Lamson overhead chain 
conveyor being used to bring metal 
parts to meet sub-assemblies as they 


aie ‘ rogress along bell conveyors. 
This Lamson selective overhead con- — ad : 


veyor requires practically no floor 

space. Al left, note sharp turns possible Right—This is a close-up of the 
with this type of conveyor. Selective tabs Lamson overhead conveyor in the 
on cars make it possible to deliver loads above electrical appliance manufac- 
lo any predetermined point. turing plant. 


t llof the illustrations shown 


} his page, note how the floor 
Sanne, Fe ae Let LAMSON Overhead Conveyors 


ily space—get the utmost “ age 
n the space you have avail- ’ | ; : Put Your Ceilings to Work! 


| 
, by using your ceilings! 
AMSON Overhead Conveyors provide a smooth, uninterrupted 
flow of work-in-process between departments, leaving prac- 
tically the entire floor area available for production purposes. 

There are many different types of Lamson overhead conveyors 

"ee in standardized units which will fit the majority of ordinary han- 
a dling needs. Lamson engineers, however, are thoroughly capable of | 

Dunes Wk « Lamien dethend developing special conveyor equipment to solve unusual handling 
chain conveyor is shown carrying problems. 
copper tea kettles through the entire x ‘ i 
manufacturing process. The overhead conveyor is only one type manufactured by Lam- | 

{ ao son. Others are the roller gravity conveyor, belt conveyor, live roll 

‘ a conveyor, slat conveyor, vertical conveyor, booster, drag chain 

a | conveyor, trayveyor ahd spiral chute. Whatever your handling 
i requirements may be, Lamson conveyors can do the job for you || 
quickly, efficiently and at a minimum cost. Send coupon for |; 


We manufacture of fine china, , Lamson conveyor book TODAY! 
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SEND FOR THIS NEW FREE BOOK 
The LAMSON COMPANY, Inc., Syracuse, N. Y. 
C Send free copy of “LAMSON CONVEYORS for EVERY INDUSTRY!” 


[-] Have your nearest Lamson engineer call. 
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Relative 
Temperature, Humidity, 
Industry Process Degrees F. Per Cent 
PS ackianS 6s sis eke REE Cs a) ee 110 
EE ee ee 28 to 40 25 to 40 
Incubators.............. ES Ee eee eee See ere 99 to 102 55 to 75 
Eebormtery:............ General analytical and physical................... 60 to 70 60 to 70 
NINN 6-5 3 < od ova sees oe wa te 60 to 70 35 to 50 
a ee I 5 isd See kde eee hada ee eS 90 
Rae ee PEE SE oro ne ee 65 to 70 38 to 50 
NR 6 ose c: pI ES, Sx <0) 's. dso Seana wee cates 80 40 
PRs Sa Seobaaces rr Rae Wis 72 to 74 50 
ee er re er 60 
ree EN Se er See wand vu wae 70 59 
NE os crt tars lain eid ukd We 70 to 90 25 to 50 
MS os ok ck deine ay 2 CAO AED, Gite ro Saale oe 180 to 300 
NS OS 60 to 90 25 to 50 
RS Se ee et Binding, cutting, drying, folding, gluing........... 60 to 80 25 to 50 
5-6 Lie eh note siaek 664 60k x HRS 60 to 80 35 to 45 
CGR. ....... «+ tnd <a ecawa eee hoo 70 to 75 60 
Photographic........... Gs 8 45 2... os Bape iv fs eee ces 75 to 80 50 
660% 9) 60 6 X44 0+ 3 4 CURA SE a oes 70 70 
oi 4 ck 65:2 ses pr aS seme ee eee 72 65 
on 3g Fou kok Ps cae 70 45 
ers os Ls 5 Bcn-s'+ De EG ee LS 77 65 
__. ere Pema TOON). sw... eb bees de bck os 75 60 to 78 
Press soem (lithographic)... .......0..5.5 0.620650 60 to 75 20 to 60 
INS iis i's no do 4 SRE LER er eee 60 to 80 35 to 45 
EE cs: sas heen Be ae Beau ans 90 
ES ap renreee Dipping of surgical rubber articles................. 75 to 80 25 to 30 
Standard laboratory tests........................ 80 to 84 42 to 48 
— EEESERERE Ty ener Fae Rh id dg Ss S Oh Le ee ba eee 110 70 
EE ee re 75 to 80 50 
I 65252 4S « oa Bdge eee pees etek alee 75 to 80 60 to 65 
PT Eee sc Pee peer ee ee is 75 to 80 50 to 60 
SEE Sree es, ey ta ea 60 to 80 60 to 70 
I? 52 -S0's5 < ss eaaeae Fees cone ek 68 to 75 70 to 80 
RN 555 ou ss << BS ae BRT e ay bs oe wns 70 85 
ks is coer ete Senad GS 4s 2s ba « LQG ye kee a eee 70 65 
Silk, CD -« s x «°c BRE te pes oo ode oc 75 to 80 60 to 65 
I 5s tls. s+ Qeabh Sy, Sea Cine -a. ge owes 75 to 80 65 to 70 
REGS. «Shits 5.5 « EER eee bien ak os 75 to 80 65 to 70 
ss Se ec Oe eee ee 75 to 80 60 to 70 
Oe os | 75 to 80 65 to 70 
Ee eee ee eee eT 75 to 80 99 to 60 
I is cna.» > » > Reoeee thee eee 75 to 80 50 to 55 
Cigar and cigarette making...................... 70 to 75 55 to 65 
ES Aaa neat: rca ie NE oi by Gone 5.5 s:s « CARR Wee) aoe 90 85 
Semmens OF ini... . «bored eee 75 to 85 70 
102 FACTORY MANAGEMENT and MAINTENANCE 





j 
*. 
e 3 
es 
ry 








Pras 
NS 


EE ek Ge <a 








Learn the Facts and See the Advantages 
of Fluorescent Lighting First Hand! 


REQUEST A FREE DEMONSTRATION 
OF THE BENJAMIN 


RLM STREAM-LITER 


IN YOUR PLANT! 





TIL you’ve had an actual demon- 

stration of Fluorescent Lighting 
as provided by Benjamin RLM Stream- 
Liter Units, you cannot possibly appre- 
ciate the truly remarkable qualities of 
this new lighting and the construc- 
tional and operating superiorities of 
the Benjamin RLM Stream-Liter Unit. 


Why Thousands of Plants Have 
Installed the Stream-Liter! 


The new sensation of restfulness ... 
comfort ... and ease of seeing which 
you will experience under Benjamin 
Stream-Liter Fluorescent Lighting will 
make immediately evident the reasons 


why thousands of plants have installed 
Benjamin Stream-Liter Units for gen- 
eral illumination. 


Through such a demonstration you 
will gain a better conception of the im- 


destined to play in all future factory 
lighting. It will enable you also to 
secure quickly the salient quality con- 
struction, operating and installation 
features of the Benjamin Stream-Liter 
which have made it the leading Fluo- 
rescent Lighting Unit for general plant 
illumination. 


No Cost or Obligation 


All arrangements for your demonstra- 
tion will be made by Benjamin through 
your local electrical wholesaler. Simply 
mail the coupon or address your letter 
to the Benjamin Electric Mfg. Co., Des 
Plaines, Illinois, makers of Lighting 
Equipment for every industrial re- 
quirement including a complete line of 
Fluorescent Lighting Equipment for 
both generaland localized illumination. 











Fess eeee eee 
mw FREE-DEMONSTRATION REQUEST 


BENJAMIN ELECTRIC MFG. CO. 

Des Plaines, Illinois. 

We would like to have you arrange a special demonstra- 
tion of your STREAM-LITER Fluorescent Lighting 





portant part Fluorescent Lighting is 
Unit in our plant on or about_____________with 


the understanding there is to be no cost or obligation. 


LIGHTING EQUIPMENT ane 


Firm 

Address. 
nse 
Our Wholesaler is. 


Distributed Exclusively Through Electrical Wholesalers 























SACO 
SPEED REDUCERS 


Used with any Standard 
Full Speed Motor e 
Avoid Need for Expensive, 
Special Speed Motors e 


Output Speeds 14 to 176 
R. P. M. 





There’s no need to spend money 
for expensive special speed motors 
when you use a SACO Speed Re- 
ducer, for SACOS can be used with 
practically any standard, full speed 
motor to give required output speed. 


The output speed of a SACO can 
be changed quickly and easily, 
simply by placing the proper size 
sheave on the motor drive shaft. 
First reduction of SACOS is through 
V-belts, second reduction through 
helical gears. SACOS are noiseless 
in operation, require less floor 
space and less supporting structure 
than other reducers, and are over 
90% efficient. WRITE US! 


# FREE CATALOG UPON REQUEST— 
Catalog No. 7838 contains com- 
plete specifications, dimensions, 
horsepower ratings, and installa- 
tion illustrations on the compact 


o 
\ Se coe sage 


rite for your copy 








STEPHENS -ADAMSON 


MANUFACTURING COMPANY 
| RIDGEWAY AVE. 
AURORA, ILLINOIS 
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You Want to Know 


more about the items mentioned on this page. 
Letters to the addresses given will bring information 





@ SAFETY INSOLES fit into shoes— 
sizes 6 to 12—turn aside nails and spikes 
that penetrate the shoe sole. Made of two 
staggered layers of spring steel strips 
molded in rubberized fabric, they provide 
a light, flexible protection against under- 
foot hazards. Mine Safety Appliances Co., 
Thomas, Braddock & Meade Sts., Pitts- 
burgh. 


@ DISCUSSION of the what, why, and 
where of unemployment looks into the four 
major shifts in job opportunity since 1929, 
the causes for the decline in the number 
of going concerns, and suggests what may 
be done to put industry into a position 
where it may expand employment. Single 
copies free. Farrel-Birmingham Co., Inc., 
Ansonia, Conn. 


@ BRUSH ON Meltomatic paste solder, 
heat the metal to be joined—your soldered 
joint is made. Applied with a brush over 
the entire area to be bonded, this solder 
is self-cleaning and self-fluxing. Wayne 
Chemical Products Co., 9450 Copeland St., 
Detroit. 


e “WROUGHT IRON,” a 97-page book on 
manufacture, characteristics, and appli- 
cations of the metal, is presented in re- 
vised form as an aid to those dealing with 
problems of material selection. Compli- 
mentary copies are available to those 
writing on their business letterhead to 


A. M. Byers Co., Pittsburgh. 


@TO OVER-LUBRICATE a_ bearing 
means power loss and lubricant wastage. 
There’s a line of fittings and bushings 
that, when installed in bearings, signals 
when bearing is sufficiently lubricated. 
Excess lubricant appears at a vent as a 
warning. Alemite Division of Stewart- 
Warner Corp., 1870 Diversey Parkway, 
Chicago. 


@ SYNTHETIC COATING protects con- 
veyor belts from deterioration. Idle belts 
exposed to weather, or belts in storage, 
are both said to be preserved by applica- 
tion of this material. The B. F. Goodrich 
Co., Akron. 


@ FLOOR TREATMENT for either con- 
crete or wood floors, is dustproofer, 
preservative, and color coat, all in one. 
Used on concrete, it dustproofs and pre- 
serves; on wood, it prevents splintering. 
It leaves an enamel-like floor finish in 
any one of four colors. Flexrock Co., 
2300 Manning St.; Philadelphia. 


@ GAS WELDERS will find a handy guide 
in a chart entitled “Recommended Weld- 
ing Methods, Flame Adjustments, Welding 


Rods, and Fluxes for Welding a Variety 
of Commonly Used Metals and .Alloys.” 
The Linde Air Products Co.,.30 East 42d 
St., New York. 


@e MIMEOGRAPH PRINTER turns out 
black-and-white duplicates of line draw- 
ings in quantity in fast time—from fin- 
ished tracing to finished copies in 25 
minutes, it is claimed. A. B. Dick Co., 
720 West Jackson Blvd., Chicago. 


e NICKEL ALUMINUM and Chrome Alu- 
minum are two new prefinished bonded 
metals. Electrolytic bonding does not dull 
the plate surface, and forms a bond that 
will not peel, it is said. Bright or satin- 
finish sheets come in sizes up to 36x 96 
inches, in full range of. tempers, gages 
from 0.010 to 0.064 inches, and in striped, 
crimped, or corrugated patterns. American 
Nickeloid Co., Peru, Il. 





HANDY, PORTABLE FLOODLIGHT can be 
rolled around or hung up by slot provided 
in its base. Its 150-watt projector lamp, 
either flood or spot, supplies supplementary 
lighting for assembly and inspection de- 
partments, stockrooms, machine _ shops, 
loading platforms. It’s watertight. Steber 
Mfg. Co., 1020 West Adams St., Chicago 


@ THREE PAMPHLETS on sales manage- 
ment and marketing are available: “New 
Problems of Sales Management,” 50c., 
“Sales Costs and Price Policy,” 75c., “In- 
dustrial Marketing: Cost Control, Product 
Promotion, Application Engineering,” $1. 
American Management Association, 330 
West 42d St., New York. 


e “THE ANNUAL REPORT”’—a study of 


over 500 financial reports of leading busi-. 
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How to do it ? 


For savings in plant operation, be sure 
to consider these G-E developments 





NEW MAGNETIC MOTOR STARTER 


Here’s a new, Size 0 magnetic starter for motors up to 
two horsepower that is as small as many manual starters. 
Yet it includes (1) a push button, (2) isothermic overload 
protection, (3) undervoltage protection—all the advantages 
of a larger magnetic starter. Bulletin GEA-3250 contains 
complete information, and we'll be glad to send you a copy. 





: Nisan - 


VIBRATION-VELOCITY EQUIPMENT 


To measure building vibration caused by generators as well 
as excessive vibration of machinery, here’s a portable, 
general-purpose, wide-range instrument. It measures 
vibration of large or small bodies in a single direction 
throughout any angle from horizontal to vertical. It’s 
simple, lightweight, easy to use. Write us for details. 








NEW INKLESS RECORDER 
FOR SURVEY WORK 


You’ve never seen a recording instrument quite like this 
Type CF-1, for it’s portable, inkless, and weighs only 12 
pounds. There’s no ink to freeze or spill or to spoil the 
record. And it’s equally applicable indoors or out. Check 
the coupon for a copy of Publication GEA-3187—it 
contains full information on this recent addition to General 
Electric’s complete line of electric instruments. 





GENERAL 
ELECTRIC 


VOLUME 98, NUMBER 3. MARCH, 1940 











A PROCESS TIMER 
FOR UNIFORM QUALITY 


You spend a lot of time planning 
your processes to assure uniform 
quality products, and here’s a 
time switch that will be a real 
help when it comes to maintain- 
ing accurate processing schedules. 
It’s a “cinch’’ to put a Type 
TSA-14 switch on any machine 
in your plant—no fancy installa- 
tion. Find out more about this 
short-cycle, automatic, repeating 
timer by using the coupon. 
Check Bulletin GEA-2963A. 
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O RDERS for Gold Stripe Brush- 


©s are now handled on 
“bh 4 
the-same-day” basis, man 
way not take advantage of this 
Service? Get the brushes y 
when you want them. Elimi 
costly delays. 


The Pittsburgh Plate Glass Com. 
pasy Maintains complete stocks of 
maintenance and industrial brushes 
in 0 centrally located warehou 
Write for latest brush Catalog and 

information regarding thos : 
contract arrangements. 


ou want 
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PITTS BU Raa 
PLATE GLASS COMPANY 


BRUSH DIVISION - BALTIMORE, MD 





























Warehouses In 81 Important Market Areas 





















ness institutions, showing style trends and 
important physical characteristics—is an 
attractively gotten up booklet demonstrat- 
ing how such reports are being dressed up 
with colors, illustrations, charts, and 
graphs. The Marketing Research Division 
of The Mead Corporation, Chillicothe, 
Ohio. , 


@ ELECTRIC SOLDERER, not much 
larger than a lead pencil, heats instantly 
when touched to wire or terminal to be 
soldered. Heat stops as soon as tool is 
removed from the work, so that the tool 
can be laid down without scorching ar- 
ticles it touches. Ideal Commutator Dresser 
Co., 1416 Park Ave., Sycamore, III. 














PYRAMIDING motor-generator sets saves 
floor space and permits use of machines 
of different speeds, yet doesn’t prevent the 
machines being removed for separate use. 
Generator, induction motor, and exciter, 
mounted one above the other, require 
floor space equal only to generator mount- 
ing dimensions. In sizes up to 10 kilo- 
watts. Allis-Chalmers Mfg. Co., Milwaukee 
















































@ MOTION STUDY FILM rental service 
fills long-standing demand for “before and 
after” studies of such manual work as 
assembly of small parts, folding and pack- 
ing operations, soldering, forging and ma- 
chine shop operations, factory clean-up. 
Booklet lists and describes films, lists ren- 
tal charges. Department of Visual Instruc- 
tion, Extension Division, University of 
Iowa, Iowa City. 





















@ CUTTING STEEL with carbide tools is 
subject of a bulletin having a set of charts 
giving specific carbide grades to use, re- 
commended starting speeds, range of prac- 
tical speeds, and recommended tool rakes 
and clearances. Carboloy Co., Inc., 11185 
East 8 Mile Road. Detroit. 





@ ADDITION of Pickleen to pickling 
baths is said to effect lowering in surface 
tension of sulphuric or hydrochloric acid 
pickling solutions, saving acid by reduc- 
ing drag-out losses. Functions as cleaner 
too, removing oil films. The Enthone Co., 
442 Elm St., New Haven, Conn. 
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| HAS GOTTEN TOUGH 


REVOLUTIONARY Soft-luff Scot Tissue Towel 
SETS NEW STANDARD FOR SOFTNESS 
YET IS 400% STRONGER IN USE 


OW, from the laboratories of the Scott 

Paper Company, comes the amazing 

new Soft-Tuff ScotTissue Towel. Tensile 

strength, under drying conditions, has been 

increased 400% and softness simultaneously 
improved! 

Thirty-two years ago, Scott made its first 
tissue towel. Constant quality improvements 
have since been made: the “SOFT-WEVE” 
Process which gives ScotTissue the balance 
of softness, strength and absorbency essen- 
tial to comfort and economy; the patented 
“S-T-R-E-T-C-H” for greater pliancy to fit 
the hand. 

4 Years of Research 
Consumer surveys as well as exhaustive technical 
tests were conducted for over 4 years before this 
Soft-Tuff ScotTissue Towel could be given to 
users. Strength alone was not sufficient; the supe- 
rior softness and stretch of the Scott “Soft-Weve”’ 
Process had to be maintained or increased. 


This remarkable Soft-Tuff ScotTissue Towel is 
a new Scott Duralose Product. 


One Soft-Tuff ScotTissue Towel dries completely 
—tests prove savings up to 20% 


In normal drying use, one new Soft-Tuff ScotTissue 
Towel is sufficient to dry completely, making pos- 
sible new economies and increased satisfaction. 

As s-t-r-e-t-c-h-y, and even softer than before, 










its usable absorbency is far greater than ordinary 
towels. That’s because every one of the 154 square 
inches of this amazing towel can be used up to 
saturation, yet not lint, tear or “roll up.” 

In economy tests the new Soft-Tuff ScotTissue 
Towel—without special controls or user instruc- 
tions—has cut previous towel consumption up 
to 20%. 


Immediate service from 300 distributors 
—aft no increase in cost 


No premium price is charged for the new Soft- 
Tuff ScotTissue Towel. Over 300 Scott distribu- 
tors from coast to coast now have this new Soft- 
Tuff ScotTissue Towel in stock. 3000 represen- 
tatives in every business and industrial center are 
available to demonstrate to you the satisfactions 
and saving of this amazing tissue towel. 

Scott offices in major cities also offer business 
firms everywhere the benefits of the Scott Wash- 
room Advisory Service—which can help arrange 
washrooms comfortably, hygienically and more 
economically. This free service will suggest how 
to correct traffic conditions, reduce waste and 
increase employee and customer good will. No 
obligation! 

Convince yourself with this FREE trial 
Words and pictures cannot convey the revolu- 
tionary qualities of Soft-Tuff ScotTissue Towels. 
But when you dry with one, feel its greater soft- 
ness, its pliancy, its ability to “take it” —you’ll be 
truly amazed! Write for free samples or call your 
local Scott Distributor or Scott Branch today. 


SCOTT PAPER CO., CHESTER, PA. 





Copr., 1940, Scott P. 


Trad e Marks “ScotT iss “Soft -Weve,” 
a hae Fibre”’ Reg, “tis. Pat. Off. 
Trade M “D “Soft-Tuff,” 


Registiatia caalied. for. 

































FOR FASTER WORK 
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at lower cost... 
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POWER VANE ROTARY TOOLS 


Perfect balance...lack of vibration ...smoother work 
..-. low cost maintenance — four advantages of CP Power 
Vane Tools — made... guaranteed ... serviced... by 
the oldest and largest manufacturer of pneumatic tools. 
» » » Write for a copy of Catalog 564 describing the com- 
plete line of Power Vane Rotary Tools. 


CHICAGO PNEUMATIC TOOL COMPANY 


General Offices: 6 EAST 44th STREET, NEW YORK, N. Y. 
Sales Offices and Service Stations Throughout the World 


POWER VANE 


DRILLS e SCREW DRIVERS ¢ NUT RUNNERS 
GRINDERS e WRENCHES « WOOD BORERS e SANDERS 
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That Is Self-Selling Once Used 
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S ELF-SELLING because it is service- 
giving. And Manhattan makes hose 
for every service, hose the performance 
of which outweighs price by making 
cost, in fluid or material handled, low; 
by withstanding abrasion, exposure, 
sudden surges of pressure, fluctuations 
of temperature and by resisting the 
action of steam, acids, oil and solvents. 
... 81 kinds of Manhattan Hose for 81 
types of service—every one well-made 
from tough materials for long wear — 
therefore economical. 


You, your purchasing agent, your cost 
accountant and the men who use Man- 
hattan Hose in your plant will all like it. 


Combine satisfaction and economy by 
ordering Manhattan Hose. Incidentally 
you may want Bulletin 6867, with its 
time-saving, illustrated information on 
hose. A post card will bring it. 








PRODUCTS. 


Conveyor and Hydraulic Hose Industrial Brake Blocks 
Elevator Belt Oil & Gasoline Hose and Lining 
Compensated Belt Sand Blast Hose Molded Rubber Goods 
Transmission Belt Steam Hose Rubber Lined Tanks 
V-Belt Suction Hose Rubber Covered Rolls 


Air Hose Water Hose 
Contractors Hose Chute Lining Abrasive Wheels 
Fire Hose Launder Lining Bowling Balls 


THE MANHATTAN RUBBER MFG.DIVISION 


OF RAYBESTOS-MANHATTAN, INC. 
EXECUTIVE OFFICES AND FACTORIES 


VOLUME 98, NUMBER 3 . MARCH, 1940 

















3325 EMPLOYERS now 
increase their employees’ 
efficiency by furnishing them 
Formula SBS-11—the safe in- 
dustrial skin cleansing soap. 


It cuts grease, removes grime, 


keeps hands smooth and soft. 


Helps prevent irritation and 


dermatitis by removing bac- 


teria faster and more com- 


pletely. Costs less than l¢ per 


week per worker. Cut off, 


sign, and mail the attached 


coupon for liberal FREE 
TRIAL SUPPLY of Formula 


SBS-11. 


Formula SBS-II 


THE WASHWORD OF 


INDUSTRY 


MAIL cdt!Sy NOW 





Sugar Beet Products Co. 
300 Waller Street, 


Saginaw, 


Michigan. 


Please send us a free trial supply 
of Formula SBS-11 prepaid and with- 
out obligation. 


EMER 6 i5escssbensuenses sos SE eeu oe 

PROUD + <Gacansanuhspeaccebeeee . 

ISG Sabin cua eeche <r PAORD .\ < ...5%. 

NEL SE Aku ainsien spices ea wibuiee 

BNO ND. 5 i. osin wns as vase Employees 
(Number) 
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What's New in 
Equipment 














Aluminum Ladder 


Type 800 aluminum ladder, equipped 
with handrails on both sides, and _ steel 
or aluminum spikes on the bottom, can be 
supplied in lengths up to 36 ft., and in 
various widths. Rungs are corrugated to 
prevent slipping. Made of aluminum, it 
is light in weight, does not rust, rot, 
splinter or burn. Aluminum Ladder Co., 
122 Adams St., Tarentum, Pa. 


Power Cutout Switch 


Designed to cut off the power source 
upon any breakdown disturbing the mo- 
tion of the part on which it is mounted, 
the switch consists of a pivoted and 
weighted arm held in operating position 
by a permanent magnet. Its sensitivity 
is adjustable by moving the weight along 
the lever arm. When force on the arm 
exceeds force of attraction in the magnet, 
the arm drops by gravity and a mercury 
switch grounds the magneto in an inter- 
nal combustion engine or deenergizes the 
magnetic switch of an electric motor. In- 
ternational Derrick & Equipment Division 
of the International-Stacey Corp., Colum- 
bus, Ohio. 


Flange-Jacks 


Tool, for replacing gaskets in flanged 
pipe lines, consists of two jaws and a 
jackscrew. Used in pairs the Flange-Jacks 


are set opposite each other (180 deg. 
apart) on the flange. As the jackscrews 
are tightened, the flanges separate so that 





the gasket can be removed, the faces of 


the flange cleaned, and a new gasket in- 
serted. Available in three sizes. The Gar- 
lock Packing Co., Palmyra, N. Y. 


Intercommunicating Systems 


Model 1006 Teletalk, for voice-paging 
only in large and small offices, has a capac- 
ity of 6 stations; Model 1012 has a capacity 
of 12 stations. Paging may be individual 
or by the “all-call” feature wherein all 
stations can be paged at one time. 





Series 10,000, for paging in factories 
where the noise level is high, comes in 
12- and 24-station models. Features: In- 
built microphone in the instrument panel; 


“ 


“all-call” or “group-call” provisions; sepa- 
rate, remotely located, beam power ampli- 
fier of 12 or 50 watts output with adjust- 
ments for tone and volume. Webster Elec- 
tric Co., Racine, Wis. 


Motor Truck Scales 


Three lines of motor truck scales cor 
prising 128 styles are announced: A.R.E.A. 
scales—capacities up to 70,000 Ib.; 
Truckmasters—capacities up to 65,000 Ib.; 
Truckweigh—capacities up to 61,000 
pounds. Models cover a range of lever 
sizes for platforms up to 40x10 feet. 
Weight-indicating methods include auto- 
matic dial, beam, type-registering beam, 
beam indicator, and_ printweigh ticket- 
printer. Toledo Scale Co., 801—2nd Ave., 
New York. 


Back-Pressure Valves 


Type HR is designed to provide acces- 
sibility to the disk for cleaning and re- 
pairs. By removing the cover cap and cot- 
ter pin, the valve assembly can be taken 
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If you are like executives who want 
the most from the equipment they 
buy ... you’ve acquired the “long 
view.” You want to know what your 
equipment will do... not only today 
... but for years to come! 


Back in 1919, a large mid-western 
brewery bought an Allis-Chalmers 
Lo-Maintenance Motor. They figured 
it was a good investment ... but they 
never realized the dividend that Lo- 
Maintenance Motor would pay them 
in staying on the job with no time- 
outs for repairs! 


They didn’t pamper that motor! 
They put it in a spot exposed to 
heat and moisture . . . hooked it to a 
pump... and put it to work 24 
hours a day! 


Not One Cent for Repairs! 
Today—20 years later—here’s the rec- 
ord! Not one cent has been spent for 
motor repairs! But that’s not all! That 
Allis-Chalmers Lo-Maintenance Mo- 
tor is doing as good a job for that 
brewery as the day it was installed! 


= 


Pier 9O 






e 


Yoanro of Enginccring 
° Specify Cllio-Chalmeno! 





That’s why the chief engineer stand- 
ardizes on Lo-Maintenance Motors 
in his plant. And that’s why Lo- 
Maintenance Motors are fast becom- 
ing standard equipment in hundreds of 
other plants throughout the country. 


You'll like the protection against 
breakdowns the high carbon steel 
frame and indestructible rotor and 
distortionless stator give you! The 
full Measure Construction with no 
skimping on materials that means 
longer life ... less servicing ... extra 
years of trouble-free service! 





HERE’S THE LO-MAINTE- 
nance Motor that set a record of 20 
years on the job with no time outs 
for repairs. And it’s still going 
strong today! 


Get the whole story of the motor with 
more than just a rated horsepower 
. the motor that actually beats 
conditions that many times wreck or- 
dinary motors! Call the trained pro- 
duction engineer in the Allis-Chalmers 
District Office near you. Let him 
show you how you can cut frequent 
time outs ... reduce man hours lost 
due to motor failures ... get longer 
motor life . . . with Allis-Chalmers 

Lo-Maintenance Motors! 
A1129 
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RUEBISH 
BASKETS 


NEW AND IMPROVED 
1940 MODELS 


Strength has been added to 






OPEN MESH BOTTOM 


Designed for general use in 
factories where refuse will not 
sift through the open mesh. 
Its construction, of Steelcrete 
Expanded Metal, makes ravel- 
ing or spreading impossible. 
Diameter 18” at bottom and 
22” at top. 3614” high. 


$42.00 per dozen f.o.b. Beech 
Bottom, West Virginia. Avail- 
able in other sizes at slightly 
higher cost. 










these baskets while the weight 


has been lightened. They’ll 









stand a lot of abuse without 
getting out of shape, because 
the stresses and strains caused 
by jars and bumps are distrib- 
uted over a broad area and in 
all directions uniformly. 
Wheeling’s special Hot Dip 
Galvanizing Process after 


fabrication is another im- 





SOLID BOTTOM AND 
APRON 


Designed to hold small piece 
refuse which would siftthrough 
an open mesh bottom. Apron 
is 8’ high and the bottom has 
5 drain holes. Slightly heavier 
than the open mesh bottom 
type. Diameter 18” at bottom 
and 22’ at top. 3614” h‘gh. 

$48.00 per dozen, f.o.b.Beech 
Bottom, West Virginia. Other 
sizes available at slightly 
higher cost. 


THE CONSOLIDATED EXPANDED METAL COMPANIES 


WHEELING, WEST VIRGINIA 







portant factor in the long 






service you'll get. Order 







from the closest branch. 






““IT’S WHEELING STEEL’’ 








Branch Offices and Warehouses: 
New York @ Chicago e Detroit @ Cleveland e Pittsburgh e Philadelphia e Boston @ Buffalo e Houston e Atlanta 
Export Office: 330 West 42nd St., New York, N.Y. 





out through the top opening without dis- 
turbing the piping. Available in a wide 
range of sizes. 

Type HV, vertically mounted, is said 
to be so balanced that in operation the 
movable disk opens and closes with the 
slightest back flow. Low differential back 
pressure insures tight shutoff. Furnished 
ground in metal-to-metal or soft seat. Alu- 
minum disk is standard; bronze or stain- 
less steel disks are available. Screwed and 
flanged connections may be had. Connelly 
Iron Sponge & Governor Co., 3154 South 
California Ave., Chicago. 


Transfer Switch 


Automatic transfer switch, spring grav- 
ity drop-out type, for connecting a light- 
ing or power load to an emergency source 
in case of failure, is available in 1-, 2-, 3-, 
or 4-pole construction for a.c. to a.c., a.c. 
to d.c., d.c. to d.c., or d.c. to a.c. Current 
capacities range from 30-300 amperes. 
The switch, it is claimed, will transfer 
when the voltage of the circuit drops to 
70 per cent or less and will restore the 
load to normal source when the voltage 
reaches 90 per cent. Features: No neutral 
position; protection of 3- and 4-pole 
switches on all phases with relays; mount- 
ing in any position with or without cabi- 
net. Available in 110-120 volts or 208-240 
volts, 25, 50, or 60 cycles; 115 or 230 
volts d.c. (Other voltages to 250 maximum 
on order.) Zenith Electric Co., 845 South 
Wabash Ave., Chicago. 


Fork Trucks 


Gasoline-powered fork truck, telescop- 
ing and non-telescoping models, is avail- 
able in capacities of 4,000 and 6,000 
pounds. Powered with a 4cylinder Her- 





cules engine, it operates up to 7 mi. per 
hr. (higher if desired) and has two speeds 
forward and two reverse. Hydraulic 
brakes are provided on the drive wheels. 
Lifting and tilting motions are hydrau- 
lically operated. Standard over-all length 
is 88 in.; fork lift of non-telescoping 
truck is 70 in., of telescoping model up 
to 124 inches. Baker-Raulang Co., 2168 
West 25th St., Cleveland. 


Safety Test Lamp 


SG-100 test lamp and voltage indicator 
can be used on a.c. or d.c. circuits from 
110-600 volts. Features: No fuses required; 
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indication bullseye in line with test prod 
movement; one test lead; replaceable 
lamp; carrying case. The 5,000-ohm, 20- 
watt capacity resistor is said to limit cur- 
rent to such low value that there is no 
danger of tripping relays when checking 
control panels. A 110-volt circuit indi- 
cates about 20 milliamperes light value 
through the tester; 220 volts, about 40; 
440 volts, about 80; and 600 volts, about 
110. The Sittler Co., 1133 West Van Buren 
St., Chicago. 


Group-Washing Fixtures 


Stainless-steel group-washing _ fixtures 


are available in sizes accommodating from 
4-10 people. The 


bowl sections—each 





section is individually removable—are 
sealed in with stainless-steel beading. The 
chromium-plated brass spray head can be 
cut to provide an individual spray for 
each person; the standard soap tray is 
made of polished stainless steel. Dis- 
pensers are available. The Monitor con- 
trol, individually operated, mixes hot and 
cold water to the desired temperature. 
Metalloid Engineering & Mfg. Co., 4015 
Cherry St., Cincinnati. 


Motor Protectors 


Over-heat and over-load protectors, built 
into single- and poly-phase a.c. motors, 
cut the motor out of line when dangerous 
temperatures are reached. Automatic, they 
are recommended for use in air-condition- 
ing equipment, stokers, circulators, blow- 
ers, oil burners. Available as 14-, 1-, 114-in. 
protectors, and as 2-pole protectors, they 
are made to handle line current up through 
3 horsepower. Spencer Thermostat Co., 
Attleboro, Mass. 


Speed Indicator 
High-Speed Chronometric Hand Tach- 


ometer, for speed measurements on high- 
speed grinding spindles, motors, steam 
turbines, measures speeds up to 100,000 
r.p.m.—one revolution of the large sweep 
hand being equal to 10,000 r.p.m. or 100 
r.p.m. per division; one revolution of the 
small hand being equal to 100,000 r.p.m. 
The spindle runs in two ball bearings to 
permit a number of successive tests with- 
out undue heating of the bearings. A small 
speed-reducing gear is also provided so 
that the actual measuring instrument is 
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A SHAFT OF SUNLIGHT, FOCUSED 
THROUGH THE GLASS OF AN 
ELECTRIC LIGHT BULB, IGNITED 
WING FABRIC, AND STARTED A 
$25,000 FIRE IN AN AIRPLANE 
FACTORY. 






about Fire! 


Von Ge, ‘2 












EMPLOYEES KILL 80% OF ALL 
FIRES WITHOUT FIRE DEPART— 
MENT’S HELP. IS YOUR PLANT - 
GUARDED BY SUFFICIENT FIRE EX- ~ 
TINGUISHERS, PROPERLY PLACED, 
READY FOR QUICK ACTION? 
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FOR THE EXTRA~ 
TOUGH, HIGHLY 
CONCENTRATED 
FIRE HAZARDS IN 
YOUR PLANT IN- 
STALL A LUX 
BUILT-IN SYS- 
TEM-A BATTERY 
OF LUX CYLINDERS 
PIPEDTOSHIELDED 
NOZZLES PLACED 
AT THE DANGER 
POINT. 














If you’re not afraid of fire, you should be! 
If a blaze wrecks your plant, the odds, ac- 
cording to statistics, are 4 to 6 you willnever 
again rebuild— you will never resume op- 
erations. That’s what fire does to business. 

Be ready. If you have electrical or flammable 
liquid fire hazards in your plant, protect them 
with LUX extinguishers. LUX gets these fires out 
in a hurry... smothers them in a blizzard of 
carbon dioxide snow-and-gas. 

Though brutal to fire, LUX gasisclean,dry 
= harmless to all equipment, non-toxic to 
humans. LUX will drive around obstruc- 
tions to kill blazes, will extinguish even 
running gasoline fires. 

So protect that plant of yours with LUX port- 
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able extinguishers and LUX Built-In Systems. If 
you want to know important facts about fighting 
industrial fires, fill out the coupon and send it 
in. It costs you nothing. Mail it today. 


Walter —_— & Company, 
nc. 
312 West Street, Bloomfield, N. J. 


Send me free booklet “Don't Play With Fire’ which 
describes latest fire control methods. 





Company. 





Address 























Ten pairs of flanges were eliminated from this one short 
section of pipe line by using Armco Pipe with pre- 
fabricated fittings. Think of the time and money saved! 


SAVE UP TO 30% 
ON PIPE COSTS! 





@ It’s easy to cut costs with ARMCO 
Spiral Welded Pipe. Many mills 
have saved as much as 25 to 30 per 
cent on a single job. 

Here’s the reason: ARMCO’Ss “tai- 
lored-to-the-job” method of fabri- 
cating pipe eliminates unnecessary 
joints. Standard or special fittings 
come welded to straight pipe runs. 
This way you save at least one pair 
of flanges at every bend. Naturally, 
material costs are less and erection 
is greatly simplified. 

Maintenance expense is bound to 


be lower, too. For one thing, fewer 
joints mean less chance of costly 
leaks. And there are no threads to 
invite corrosion. 

Armco Pipe is available in vari- 
ous diameters from 6 to 36 inches, 
wall thicknesses from %4 to 14- 
inch, with optional coatings and 
base metals. Why not consider its 
use on that next job? Just mail your 
plans and specifications to The 
American Rolling Mill Co., Pipe 
Sales Div., 611 Curtis St., Middle- 
town, Ohio. Offices in Key Cities. 





SPIRAL WELDED PIPE 
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operated at about the same speed as in the 
standard speed indicators. Weighs approxi- 
mately 15 ounces. Herman H. Sticht & Co., 
27 Park Place, New York. 


Oxygen Gage 


For high-pressure oxygen service. Brass 
casting case has a safety solid front and 
full open back sealed with moisture-proof 
paper protected by a thin brass disk. The 
mounting lugs hold the case away from 
the wall. The Bourdon tube is beryllium 
copper; the socket is forged bronze; the 
dial cover is transparent plastic. For safety, 
no steel is used. Readings are said to be 
accurate to within 44 of one per cent. 
Ashcroft American Gauge Division of Man- 
ning, Maxwell & Moore, Inc., Bridgeport, 
Conn. 


A.C. Current from D.C. Motor 


To aid manufacturers in d.c. powered 
areas that have some a.c. equipment, a 
line of d.c. motors that furnish 60-cycle 
a.c. current has been designed for use in 
the operation of such auxiliary equipment 
as spot welding transformers, fluorescent 
lamps, synchronous motors applied to time- 
cycle equipment. Kato Engineering Co., 
Mankato, Minn. 


Voltage Regulator 


Type V-11 Rocking Contact Voltage 
Regulator, for control of small a.c. and 
d.c. generators, may be mounted semi- 





flush on a switchboard panel or bracket. 
Quick acting, it regulates the voltage by 
directly varying the resistance in the ex- 
citer field circuit. It consists of a sole- 
noid-actuated plunger acting on a main 
shaft, rocking a contact sector over the 
inner surface of a commutator, the seg- 
ments of which are connected to the regu- 
lating resistance. The silver-plated seg- 
ments are insulated from one another. 
Allis-Chalmers Mfg. Co., Milwaukee. 


Ear Protectors 


Protection of welders’ ears against en- 
try of flying sparks or hot metal particles 
is afforded by protectors made of closely 
woven, non-rusting screen with leather 
binding. Held in place by a spring steel 
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In a hosiery mill where small motors 
had been installed from time to time, 
a wiring survey revealed that failures 
in the electrical system were immi- 
nent. Power factor had dropped to 
34%; feeders were heated and over- 
loaded. The survey helped avert a 
breakdown by showing where a new 
wiring system including new feeders, 
distribution circuits and capacitors 
was needed. After these improve- 
ments were installed, the power fac- 
tor rose to 80%, heating of feeders 
stopped and motor operation be- 
came normal. At the same time billed 
demand was reduced 45% and the 
total cost of power was cut more 
than 32%, representing a saving of 
$1,400 annually. 
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Say, the electricity’s ~ Anaconda Duracode — Duracode insula- 
off again” : tion represents the first successful at- 
: tempt to combat the destructive effect of 
heat and oxidation with one all-purpose 
building wire. Write for further informa- 
tion describing this improved Anaconda 

industrial cable. 
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Stop breakdowns before they happen! ne 
Industria 


VERY electrical breakdown means idle workers X F wiring SUTVEY 
as well as idle machinery. Worn-out, inadequate N 
wiring systems and failure to provide proper wiring for 
additional equipment, as in the case of the hosiery mill 
mentioned above, are the reasons for power failures 
and the equally costly power losses that precede them. 
Interesting in this connection is the fact that, ac- i 
cording to authorities, nine out of ten industrial plants — he me, me — eens er 
in the country are paying out good money in power esau oe ee meet prior — 
deere how to check up circuits and the “Industrial Guide 
losses, and inviting electrical breakdowns because which tells how to correct the conditions found. 
they are znaware of their plants’ electrical conditions! Consult him when making your survey. 40359 


YOUR CONTRACTOR WILL HELP YOU 


Your regular electrical contractor is equipped to 
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Indusirial Trucks, 


“YALE HAND LIFT TRUCKS 
SAVE US THOUSANDS YEARLY,”’ 
REPORTS OUTSTANDING CARTON 
PLANT 


Thousands of dollars saved every 


year! That's the testified story of 


this user. 


Here’s their quoted story, “We 
now have 85 Yale Hand Lift Trucks 
in operation—some of them 
handling as much as 750,000 
pounds of stock a week. These 
trucks have paid for themselves 
many times over. Our workmen 
like them too—because they're 
so safe and easy to use. We con- 
sider them one of the best invest- 
ments we ever made.” 


Such enthusiasm must be deserved 
—and it is! Yale Hand Lift Trucks 
would do just as much in your 
plant. Find out how. Your nearest 
Yale representative has the facts. 


THE YALE & TOWNE MFG. CO. 


PHILADELPHIA DIVISION, PHILADELPHIA, PA., U.S. A. 


IN CANADA: ST. CATHARINES, ONT. 


Makers of Yale Hand Chain Hoists, Electric Hoists, Electrical 
Hand Lift Trucks and Skid Platforms. 


headband which goes around the back 
of the head, they look like ear muffs. 
The protectors are cupped to prevent 
cramping the ears, and to permit natural 
ventilation and hearing. Weight: 2 
ounces. Mine Safety Appliances Co., 
Braddock, Thomas & Meade Sts., Pitts- 
burgh. 


Air Compressors 


Models 244 and 340 pressure-lubricated 
air compressors, designed for heavy-duty 
industrial use, are lubricated by a gear- 
type pump supplying oil under pressure to 
the connecting rod bearings and piston 
pins. The oil pump is mounted on the end 
of the crankshaft. Model 244 is a 2-cylin- 








der, single-stage compressor with a maxi- 
mum piston displacement of 45.7 cu.ft. per 
minute. Model 340 is a 2-stage compressor 
having-40 cu.ft. per min. maximum dis- 
placement and is recommended particu- 
larly~ for services where air at higher 
pressures is required. It has a copper- 
finned intercooler to assure maximum tem- 
perature drop between the low- and high- 
pressure cylinders. In both, each valve can 
be removed for inspection without dis- 
turbing the other valves. Quincy Compres- 
sor Co., Quincy, Ill. 





Switch Housing 


Switch housing of die cast metal is 
available with open or closed top. The 
bottom plate is removable for making 
connections; the terminals will accom- 
modate No. 14 solid wire; the hub takes 
a standard 4-in. conduit and wires are 
brought directly into the switch. The 
housing is available for any Micro Switch. 
Micro Switch Corp., Freeport, -IIl. 


Blower 


General-purpose blower, for ventilating, 
air conditioning, and fume exhaust, fea- 
tures a radial-blade fan rotor having eight 
blades each of which is curved into the 
inlet in the direction of rotation. Curved 
portions are banded together with a 
curved hoop. The rotor is mounted on 
the motor shaft. The base combines a 







steel plate platform with cast-iron end 
pieces. Available in 9 sizes with rotors 
ranging from 6-24 in. in diameter; capac- 
ities from 250-6,000 cu.ft. per min. at 
\4-in. static pressure. B. F. Sturtevant 
Co., Inc., Hyde Park, Boston. 


Pipe and Bolt Threader 


Series 71, plain and ratchet models, 


threads pipe from 4% to % in., right or 
left hand, and threads bolts from 4 to 1 
in., right or left hand, coarse or fine 
thread (American or British Whitworth 
threads). Features: Die bosses projecting 
above the face of the tool body so that 
chips can clear; self-centering universal 
clutch; dies adjustable for oversize or 
undersize threads. The threader is adapt- 
able for hand or power use. Over 100 
kinds and sizes of dies are available. 
Beaver Pipe Tools, Inc., Warren, Ohio. 


Steam Traps 


Super-Silvertop steam traps 19 and 20 
feature a bronze hexagonal bucket guide 
tube, a drain plug at the bottom, and @ 
valve and lever mechanism designed with- 
out pins or pivots. The head and body 
are connected together with four bolts 
in a flange-type connection. 
operating pressure is rated at 200 pounds. 
The V. D. Anderson Co., 1935 West 96th 
St., Cleveland. 


Spray Units 


Type DS single-diaphragm-compressor 
spray unit and Type SP piston-type-com- 
pressor spray unit, give 2.2 cu.ft. per min. 
air delivery at 26 lb. working pressure. 


ot 


Each has an adjustable spray gun equipped 
with flat spray nozzle, moisture filter, and 
quart pressure cup. They are available 
with or without the 4-hp., 110-volt, 60- 
cycle, single-phase motor. Type SP fea- 
tures combination pulsation chamber and 
moisture filter; steel base with rubber 
feet; bore and stroke 2 by 1%4 inches. 
Binks Mfg. Co., 3114-40 Carroll Ave., 
Chicago. 


Vibrator 


“Explosion-proof” vibrator, for use in 
explosive or inflammable atmospheres, con- 
sists of a pulsating electro-magnet incased 
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“OUR CABLE KING REDUCES 
OPERATING TIME OVER 90%,”’ 
SAYS THE CHILTON PAINT CO. 


90% saving in time is almost 
unbelievable—but the records 
give the facts! 


Chilton testifies, ‘Before we got 
the Cable King, it took one man 
five minutes to perform this job. 
Now he does it in 30 seconds. 
And aside from the money saved, 
the operator never turned out so 
much work with so little effort in 
the 32 years he’s been with us.” 


Testified facts like this certainly 
merit your investigation of the Cable 
King. Contact your local Yale 
distributor. He'll tell you how you 
can save in exactly the same way. 






THE YALE & TOWNE MFG. CO. 


PHILADELPHIA DIVISION, PHILADELPHIA, PA., U.S. A. 


IN CANADA: ST. CATHARINES, ONT. 
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Now A G-E “REGULATOR” 
TO GIVE YOU BETTER LIGHTING 


—BETTER MOTOR PERFORMANCE 


Essel 





This G-E air-cooled regulator (A) in a modern factory provides precise 
voltage control for the lamps supplied by Pyranol transformer (B) 


You know that voltage delivered at 
the correct level at your service entrance 
may fluctuate widely on your plant 
circuits because of varying power loads 
and lighting loads. You also know the 
advantages—in higher efficiency and 
increased production—of maintaining 
correct voltage on these circuits. 


Now you can do it—economically— 
with the new G-E air-cooled Type AIRS 
regulators. They give a smooth, pre- 
cise automatic voltage regulation that 
means better lighting, better motor 
performance, and better service from 
other electric equipment. 


They are easily installed. Because they 
are air cooled, they require no expensive 
fireproof vaults. They take little space, 
and can be placed in out-of-the-way 
locations, even on beams up near the 
ceiling. Available in ratings from 1.2 
to 12 kva, for 120-, 240-, 480-, and 600- 
volt circuits, and 10 per cent raise and 
10 per cent lower regulation. 


Find out for yourself how little these 
regulators cost. Ask your G-E represent- 
ative for details, or write for Bulletin 
GEA-3057. Address General Electric, 
Schenectady, N. Y. 


And for Testing—the Voltage 
You Want When You Want It 


In many laboratory tests, precise voltage control is a major factor 
in accuracy of results. The new hand- and motor-operated Type 
AIRS regulators are available for a range of 100 per cent raise and 
100 per cent lower, and give the exact voltage you require—at a turn 
of a crank, or of a switch. Complete description in GEA-3057. 
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in an electric-furnace steel case with 
ground joints and armored cable lead. Its 
remote electric control panel with recti- 
fier, operating switches, and rheostat, is 
inclosed in a cast iron case with ground 
joints and “explosion-proof” fittings. The 
vibrator is attachable to bins, hoppers, 
chutes to prevent arching over and hang- 
ing up of material and to insure free flow. 
Syntron Co., 480 Lexington Ave., Homer 
City, Pa. 


Automatic Timer 


Electronic timer, for automatically con- 
trolling the welding of small parts or thin 
materials, functions by allowing current to 
flow for each weld only for the full dura- 
tion of a single half-cycle of the 60-cycle 
supply and by blocking further current 
flow until the manually operated switch at 
the welder is again tripped for the next 
weld. Thus the time for each weld is 
limited to a few milliseconds duration. 
The timer is housed in a standard switch- 
box with the knock-outs providing venti- 
lation. Callite Products Co., Division Eisler 
Electric Corp., Union City, N. J. 


° Electric Hoist 


Cable-type electric hoist features light 
weight and aluminum alloy castings that 
permit its use in atmospheres permeated 





with steam or acid fumes. Other fea- 
tures: Capacities from 4 to 3 tons; travel- 
ing rope guide to eliminate crossing or 
piling of cables where loads are pulled 
at an angle from the vertical; worm drive 
with worm and wheel running in a bath 
of oil; ball-bearing motor attached directly 
to the hoist frame; rope or pushbutton 
control. Top and bottom limit switches 
may be provided to stop the load in each 
direction of travel. Electro Lift, Inc., 
30 Church St., New York. 


Dehumidifier 


Type MC dehumidifier features air 
washing with multiple finned coils sim- 
ilar to those used in dry-coil units. It is 
said to cool the air without loss or gain 
of heat as an air washer only during 




























1 BREAKDOWNS cost money. 


Xi The Classified will help you 
a fix them in a hurry! 


Men idle, orders piling up or going elsewhere, a 
the prospect of costly overtime to catch up 
... how can operations be resumed quickly? 


oe: 
%, 


























= mee 


RECTORY __ 

















HONE Di 
CLASSIFIED TELEP . | a 
Steel pata 
ie | jones & LAUGHLIN COLD FINISHED 
. Hexagons. 
“8st pommeeaecrog JBL 
tes Grades, J & 1. IMBrOved ons, 
ul -9088 gemer So ghatting etuenes iaae 
tele ‘and Ground. Turne 
tgn-2420 Polished, Cold Drawn). 
OR jones & Laughlin Steel CE Ross.CO urt-7400 
stut -§922 DISTRIBUTORS 
aegn-1525 Frick-Reid Supply Tir sandusty FA irfax-5700 
© wnkin- 2702 Jones & Laughlin Steel TOV?) We miok-1000 
aren owschurah Gage & SupPYC®, |, Em ant-bb00 
Just reach for your local telephone directory and a Leading manufacturers list their trade marks or 
open it at the classified (yellow) pages. Turn to brand names in the Classified. (It pays them to 


the classification that describes your plant equipment. do so). Look for the one that makes your machinery. 





Under the trade mark or brand name you will find . Production starts rolling again. Factory man- 
the name of the nearest representative. Telephone agers all over the country are using the Classified 
for replacements or service with minimum of delay. for quick action when lost time means lost profits. 


Manufacturers whose trade marks and dealers are listed in the Classified attract ‘telephone book customers.’’ For proof call or write 


AMERICAN TELEPHONE & TELEGRAPH CO., Trade Mark Service Division, 195 Broadway, New York (EXchange 3-9800) or 311 West Washington Street, Chicago (OFFicial 9300 
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PYRANOL 
Transformers 






at Load Centers 
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‘“‘We saved $500 on installed cost by 
1. using a Pyranol transformer to 
supply a lighting load,” says R. H. 
Lewis, electrical superintendent of the 
Motor Wheel Corporation, Lansing, Michigan. This saving 
was possible because a fire-proof enclosing vault—which would have 
been required with an oil-filled transformer—was unnecessary, 
and because floor space was saved by mounting the Pyranol 
transformer on an overhead platform. By placing the transformer 
right at the load center, the cost of running a heavy three-wire 
secondary for 500 feet was also avoided. 


ao” 


The Byron Jackson Company, Los Angeles, installed a bank of 

® three 200-kva Pyranol transformers in space that could not be 

used for production. The non-inflammable feature of Pyranol 

enabled this company to save the cost of building in the produc- 

tion area of the plant, an underground vault, which would have 
been required with oil-filled transformers. 


3 Putting a Pyranol transformer at the load center cut feeder 
® costs 50 per cent on a lighting circuit in the new recreation 
building of an Alabama cotton mill. 


Find out for yourself how you can save on power- or lighting- 
circuit installations by installing G-E Pyranol transformers indoors 
at load centers. After installation you will get daily dividends in 
the form of reduced copper losses, better voltage regulation. Ask 
your G-E representative for complete information, or write today 
for Bulletin GEA-2736. Address General Electric, Schenectady, N.Y. 
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periods of low wet bulb. Built up with 
standard finned-coil sections and paneled 
exterior casing, the dehumidifier can be 
arranged to fit the space available and the 
cooling load to be handled. York Ice 
Machinery Corp., York, Pa. 


Molding Compound 


The particle size of a phenolic molding 
material, 1900 Black, is so controlled that 
the compound is able to flow through 
hoppers and automatic feeding devices 
easily. It is said to be easily preformed 
and to be suitable for parts requiring a 
high-impact material. Durez Plastics & 
Chemicals, Inc., North Tonawanda, N. Y. 


Scraper-Knife 


Combination scraper and knife consists 
of a molded handle, razor blade, and 
screw. When not in use the blade fits in 


ed 





the handle with the cutting edge com- 
pletely covered. Used as a knife, the 
blade is pushed down the handle until 
it is partially exposed and is then screwed 
in place. For scraping, the blade is posi- 
tioned at the end of the handle with the 
screw behind it to hold it firmly. Conrad 
Razor Blade Co., Inc., 47-09 36th St., 
Long Island City, N. Y. 


Welding Material 


Castolin, for low-temperature welding, 
is said to avoid overheating and warping 
of welded parts, to eliminate stresses, to 
reduce time spent on preheating parts for 
repairs. Alloys for steel, aluminum, brass, 
and bronze are available in rods. Fluxes 
are available in powder or paste form. 
Binding temperatures of the alloys range 
from 360-1,600 deg. F.; tensile strength 
from 23,000-115,000 Ib. _per sq. inch. Park 
Sales Co., 3 Park Place, New York. 


Ball-Bearing Units 


To facilitate incorporation of ball bear- 
ings in equipment where the bearing 
housing is an integral part of the machine, 
the CJB Simplex Machine Units have 
been developed in three capacities: for 
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CYCLONE FENCE Co., Dept. 930 

Waukegan, IIl. 
Please mail me, without obligation, copy of 
“Your Fence—-How to Choose It—How to Use 


| It.’ I am interested in fencing: [ Industrial 
Property; [] Playground; [] Residence; [J Es- 
| tate; [] School. Approximately........... feet. 
RIDE Sich Sanne shsces bce sbbesbuks tebe eeu 
| RE eg > eas bb 2c Fh Ese Ss OOSEs BOSS SERS 
| IS Eee GG bien sande eases Shed ua sodea'eeces 


Why most plant owners 
choose mac — ence 





Mest buyers usually look beyond first 

cost and new appearance when ordering 
equipment as important as fence. Cyclone 
scores because it has proven its ability to give 
years and years of trustworthy protection 
with practically no upkeep cost. 


Cyclone Gates are good examples of Cyclone 
quality. They swing on sturdy ball and socket 
hinges. The gate frames are so sturdily con- 
structed that warping and sagging are eli- 
minated. 


Watch a Cyclone erection crew. You'll no- 
tice that these trained men set every post in a 
concrete base so designed that frost won’t 
budge it. They put expansion joints in all 
horizontal rails. They stretch the fabric tight 
and provide extra bracing to corners where 
the pull is severe. They know their job. 


Fence isn’t something you buy every day. 
So get all the facts before you decide. Just drop 
a line to Cyclone. We'll send you a book that 
contains a lot of valuable information on 
fence. And on a word from you we will send 
an engineer who will help you choose the right 
fence for your plant. No obligation, of course. 


CYCLONE FENCE COMPANY 
General Offices: Waukegan, III. 
Branches in Principal Cities 


Standard Fence Company, Oakland, Calif., 
Pacific Coast Division 
United States Steel Export Company, New York 


FREE! 
32-Page Book 


on Fence 





All the facts you want to know about fence. 14 
kinds illustrated. This book will help you choose 
the right fence for your property—business, 
school or home. Whether you need just a few 
feet of fence or miles of it, see what Cyclone has 
to offer. Mail the coupon, today. 


- 
| 
| 
| 
| 
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light, medium, and heavy loads, with 
single-row, double-row or self-aligning 
bearings. In the light series, the bearings 
are mounted directly on the shaft; the 
medium and heavy units mount through 
a split adapter sleeve in a tapered bore 
bearing. Retaining caps are optional in 
the open or the closed type. Expansion 
or non-expansion units are also optional. 
A non-drag seal using Neoprene provides 
a labyrinth-type seal. Ahlberg Bearing 
Co., 3047 West 47th St., Chicago. 


Switchgear 


Vertical-lift metal-clad switchgear fea- 
tures mechanical interlocking to prevent 
insertion or removal of the breaker ele- 
ment when in closed position; inclosure of 
live parts; removable element consisting 
of an oil circuit breaker with primary, 
secondary, and ground disconnecting de- 
vices, auxiliary switches, mechanical in- 
terlocks, indicator and secondary wiring 
stationary element provided with built-in 
hoist-type lifting mechanism for raising 
the breaker from its disconnected to en- 
gaged position. Application: voltages be- 
low 5 kv. for incoming line, generator, 
transformer, and feeder protection with 
services of 5,000 volts or less at inter- 
rupting capacities of 25,000 and 50,000 
kilovolt-amperes. Roller-Smith Co., 1766 
West Market St., Bethlehem, Pa. 


Multiple Tips 


Series GXH multiple tips for hard sur- 
facing are available in four sizes desig- 
nated as GXH72, 68, 60, and 56. Advan- 


tages claimed: High heat output producing 





a soft flame that eliminates pin holes in 
the applied hard surfacing material; wide 
flame permitting the operator to keep the 
weld zone and rod in a protective carbon- 
izing flame envelope thus eliminating 
harmful oxidation; individual mixer in 
each tip assuring correct gas mixing. The 
tips are designed for use with Rego GX 
or SX welding torch handles. The Bas- 
tian Blessing Co., 242 East Ontario St., 
Chicago. 


Silver Reflector Lamps 


Mushroom lamps eliminate the use of 
a reflector. Parabolic in shape, they are 
silver-plated on the inside, thus keeping 
the plating away from chemical fumes, 
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[vrernaTIoNAL HARVESTER scores another success 
in the Diesel field with FOUR NEW DIESEL POWER 
UNITS. Here is smooth, economical Diesel Power in 
compact, convenient form—easily installed, simple to 
operate, ready to solve your power problems and cut 
your power costs. These engines range in size up to 
the UD-18, rated 100 h.p. at 1,400 r.p.m. 


This good news for all users of power follows the 
| introduction of International’s FOUR Diesel Trac- 
| TracTors for 1940. Now you can get International 

Diesel design, quality, performance—and Interna- 


| tional full DIESEL fuel economy—in various sizes of 
| power units and crawler tractors. 


| International Diesels are engineered in every 

| detail for economy of operation, economy of mainte- 

| nance, and long heavy-duty service. See the nearby 

| International industrial power dealer or Company 

_ branch for complete information. The International 
line also includes power units for gasoline, gas, and 
distillate operation. 


INTERNATIONAL HARVESTER COMPANY 


(INCORPORATED) 


180 North Michigan Avenue Chicago, Illinois 
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Above: The big 6-cylinder 

International UD-18 Diesel— 

100 h.p. at 1,400 r.p.m.—is a real 

money maker, no matter how you figure. 
Other models are the UD-6, UD-9, and UD-14, 
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\ Above: Here is International Harvester’s small Diesel, the UD-6 
ntrol. 


(shown equipped for indoor use). This 4-cylinder engine packs a lot 
of power and is built to stand up under severe operating conditions, 
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Cleaning Wall in Southern Tobacco Factory 


Yesterdays Dirt is Todays Dust 


And dust is far more injurious to health, to goods in process, and can 
slow up production more seriously than dirt or debris, when it lodges 
in the wrong place. 


Why not remove the dirt and litter as fast as it is produced and elim- 
inate the source of dust? Why not have your plant as clean as a 
watch or a radio factory? In the long run it costs no more. 


In fact, with Spencer Vacuum you can get top cleariiness at rock 
bottom costs. Here are some of the estimated savings reported: 
25% on cleaning large floor areas; 50% on walls and overhead; 70% 
saving on the cost of cleaning machinery. : 


And because of the greater degree of cleanliness you practically 
eliminate rejects due to dirt, and you reduce fire, health and explo- 
sion hazards with every stroke of the powerful vacuum tool. 


SPENCER STATIONARY VACUUM SYSTEMS 


piped like compressed air or water are becoming standard in the larger plants. 
Smaller companies and those desiring to test 
its advantages first are using Spencer Heavy 
Duty Portables. There's a little % H.P. unit for 
light service. For ordinary debris, the Spencer 
1'2 H.P. unit is a favorite. Other units up to 
7/2 H.P. with dirt capacities up to 7/2 cubic 
feet will meet your requirements in both price 
and performance. 
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444 users have been surveyed recently. The 
reports of their experience, together with a 
description of the various Spencer Units and Z 

a complete variety of industrial vacuum tools © Mf 
are given in Bulletin No. 120F—yours for the 
asking. 


THE SPENCER TURBINE COMPANY, HARTFORD, CONN. 








dirt, and grease. Ranging in size from 
75-300 watts, the lamps are said to give 
more than double the amount of light 
obtainable from standard lamps of their 
wattage. Warren Lamp Co., Warren, Pa. 


Hoods 


Air-line Hood protects head, face, and 
neck of workmen engaged in paint spray- 
ing, light grinding, or where there is dust 
in the air. Transparent acetate facepiece 
of the light-weight cloth hood is held 
away from the face in all head positions 
by a spring steel band. For use in con- 
nection with compressed air or a_pres- 
sure blower, the hood is fitted with an 
air outlet inside the hood at the back of 
the head. When so used, it is recom- 
mended that a compressed-air or a chem- 
ical-cartridge purifier be worn on _ the 
belt to which the tube supplying the air 
is attached. 

The Respirator Dust Hood, for protect- 
ing the face and head against dust, con- 
sists of a cloth hood, a transparent ace- 
tate shield, and a respirator affording gen- 
eral protection, protection against metal 
fumes, or against lead and Type A dusts. 
E. D. Bullard Co., 275 Eighth St., San 


Francisco. 


Rubber-Insulated Cables 


Rubber-insulated cables feature a bonded 
sheath covering made of Neoprene. Called 
Okoprene, the covering seals the insulation 
from air and light to prevent deteriora- 


q 





tion of the rubber. Braids and saturants 
have been eliminated so that the cables 
are able to resist moisture, oils, chemicals. 
and fire. The sheaths are said to be un- 
affected by ozone and to have a high 
surface resistance that lessens the danger 
of damage from static discharge. Recom- 
mended for voltages up to 5,000 the cables 
can be ordered with colored sheaths for 
phase identification. The Okonite Co., 
Passaic, N. J. 


Aluminum Step Ladder 


All-aluminum step ladder features a 


guard rail which rises 24 in. above the 
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14x25-in. platform. Rubber casters are 
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for Production Drilling and Screw Driving 


Van Dorn’s new HOLGUN and SCRUGUN 
solve many a tough production problem, particu- 
larly on drilling and screw-driving in tight 
corners or other cramped spots. 

HOLGUN is a !/4” drill, just fits the palm, per- 
fectly balanced, weighs only 44 ounces, only 61/4” 
long. Traditional Van Dorn dependability, 
powered for continuous, heavy-duty production 
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PORTABLE 


line service where speed is essential. 
SCRUGUN drives screws from No. 4 to No. 10, 
is also light and compact, has adjustable clutch 
which insures driving to uniform depth without 
marring screw head or surface of work. 

Ask your jobber for a demonstration, or write to: 
Van Dorn Electric Tools (Division of Black & 
Decker Mfg. Co.) 719 Joppa Road, Towson, Md. 


PORTABLE 
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FOR BETTER VISION 
IN STOCK ROOM AISLES 


Where ordinary fixtures fail to provide uniform illumination of shelves 
and bins in narrow aisles, this fixture, designed especially for the purpose, 
provides an even distribution and diffusion of light for comfortable reading 
of orders, labels, and small parts numbers anywhere in the aisle. 

The result is improved working conditions—more expeditious and ac- 
curate handling of orders wherever this unique fixture is used. 


THE STOCKLITE 


The odd shape of this reflector does it! 
Light is directed to the sides, providing ade- 
quate illumination from top to bottom shelf 
and into bin interiors. As you look down 
the aisles, there is no glare. The curved, V- 
shaped flanges prevent that—send light to 
the sides to build up intensities in the bins, 
where it is needed. The Stocklite is finished 
in permanent porcelain enamel; easy to 
clean. It is an exclusive Goodrich product. 
Ask for Bulletin No. 91. 


Sold Only Through Electrical Wholesalers 
MEMBER OF R.L. M. STANDARDS INSTITUTE 


GOonRIcy 























ELECTRIC COMPANY 


Oot 1-0:t 5S | Bed 4 Pn eg OG 
GENERAL OFFICES AND FACTORY: 2904 N. OAKLEY AVENUE, CHICAGO, ILL. 
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fitted to the back legs. Available in two 
sizes: 6 ft. high with bottom dimensions 
26x54 in.; 4 ft. high with bottom dimen- 
sions 24x39 inches. Aluminum Ladder 
Co., Tarentum, Pa. 


Safety Switch 


Type D Safety Switch equipped with 
Dualbreak mechanism features two sep- 
arate groups of neutral terminals—one 





grounded to cabinet at upper end of box 
for service installations, the other designed 
for insulated neutral applications located 
at lower end of switch block. Available 
in weatherproof inclosures of galvannealed 
steel, baked aluminum finish, it measures 
104g by 6% by 3% inches. Colt’s Pat- 
ent Fire Arms Mfg. Co., Electrical Divi- 
sion, Hartford, Conn. 


Portable Air Compressors 


To provide a portable maintenance unit 
independent of electric power and large 
compressors, a self-propelled air compres- 
sor combining a 4-cylinder engine and a 
4-cylinder air compressor in an 8-cylin- 
der block has been developed. It is inter- 
changeable with Ford V-8 engines in Ford 
trucks. With the combination engine and 
compressor under the hood, the truck 
uses the same engine power cylinders for 
propelling power and for driving the com- 
pressor. Manipulation of the controls in 
the cab converts the unit for either use. 
Rated delivery is 55 cu.ft. of air per min- 
ute at 100 lb. pressure. Parts identical to 
Ford parts are used in the unit to facil- 
itate servicing. Schramm Inc., West 
Chester, Pa. 


Electric Sheet-Metal Cutter 


Portable electric Nibbler has a yoke- 
type front head incorporating a punch 
and die that “nibbles” out a rectangular 
shaving of metal at each upward stroke 
of the punch. Said to cut up to No. 18 
gage in steel and No. 15 gage in alumi- 
num; to cut wide strips without distort- 
ing or curling the sheet even when it is 
corrugated or curved; to cut curves and 
circles with a radius as small as 1 inch. 
It can be operated with one hand leaving 
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If you’re overhauling rolling stock, or cutting metal in any industry 
... Disston Di-Mol Hack Saw Blades will help you keep up-keep down. 

They meet the trying feeds and speeds developed in machine sawing, 
need no coddling in the hands of shop men. 

And Disston High Speed Steel Hack Saw Blades are efficient in cutting 
metals of extreme toughness; high speed steel, die steel, chrome-nickel 
alloys and the like. 

For a hundred years, Disston has studied and improved cutting tools. In 
1894, the first machine hack saw blade was made by Disston. This wealth 
of experience is yours, without obligation. See your distributor of Disston 
Hack Saw Blades, or write to Henry Disston & Sons, Inc., Philadelphia. 


FOR ACCURACY on the widest range of materials, sizes and shapes ever cut on a band 
saw machine, use Disston Hard-Edge, Flexible-Back Band Saws. Unequalled in taking the bend 
over a wheel, in resisting the strain of quarter turning. Made of Disston Steel in three different 
styles of set: ‘‘S’’ straight tooth; ‘‘R’’ raker tooth; ‘‘G’’ group set. 
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Say, Mister—you can reduce 

these costly shutdowns by 

using Eagle Bearing Metals 
— they’re made to 
controlled specifications! 
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EAGLE 


BEARING 
METALS 











DREADNAUGHT-+o,r extreme 


speed and pressure conditions 


OUTLASTA-tor medium speed 


and pressure conditions 


DURABLE_to, low speed and 
pressure conditions 

THESE 3 METALS 
MEET MOST BEARING 
REQUIREMENTS 











] Only clean, primary 


metals are used. 


2 Alloying process is un- 


der strict pyrometric control. 


Casting temperatures 


are exactly controlled. 


PICHER 


THE EAGLE - PICHER 
LEAD COMPANY, 
CINCINNATI, OHIO 


Eagle Bearing Metals are sold 


through recognized distributors 


EAGLE TIN -LOY is an ideal tinning compound that 
assures an effective lasting bond between bearing 
metal and the shell. Easy to use—efficient—economical. 
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the other free to manipulate the work. 
The cutting punch is recessed such that 
it regulates the amount of stock fed in 
and also protects the operator’s fingers. 
The front head can be loosened and set 
at an angle of 30 or 90 degrees. The 
Nibbler is 9 in. long and weighs 3% 
pounds. Independent Pneumatic Tool 
Co., 600 West Jackson Blvd., Chicago. 


Electrician’s Glove 


Curv-Flex glove, made by the anode 
process in which virgin latex is deposited 
on a form, is shaped to the contour of 
the hand to “fit like a glove.” It is said 
to have high resistance to current leakage 
even after soaking in water. Miller Rub- 
ber Co., Akron. 


Storage-Bin Wall Caps 


Non-magnetic storage bin wall caps are 
made of manganese steel to afford resist- 
ance to impact. Applied to the wall tops 
of bins used to store such ferrous melting 





stock as steel scrap which is customarily 
handled in and out of bins with lifting 
magnets. The individual castings are made 
with inner reinforcing members and are 
welded together into units before applica- 
tion as tees, ells, and long straight pieces. 
The caps are fastened to studs “cast in” 
the concrete walls during erection. Amer- 
ican Manganese Steel Division of The 
American Brake Shoe & Foundry Co., 332 
South Michigan Ave., Chicago. 


Automatic Unit Heater 


Automatic heat control is afforded by a 
built-in hydraulic-action bulb-type thermo- 
stat having a 60-deg. adjustable range. Set- 
ting, for fan operation during the summer, 
is provided to insure air circulation. A 
black cord and a white cord facilitate 
selection of day and night settings. Carrier 
Corp., Syracuse, N. Y. 


Rotor 


New type rotor construction makes use 
of cast-aluminum rotors in the larger sizes 
of double-squirrel-cage motors for high- 
starting-torque, low-starting-current service. 
The “Valv-amp” rotor, using a specially 
shaped rotor slot and a special method of 
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assembling rotor punchings, eliminates 
need for switches or other moving parts 
to control the flow of starting current. 
Current flows in the outer squirrel cage 
when the motor is started thus producing 
high starting torque. When the motor 
comes up to speed, current is allowed to 
flow through the entire rotor winding. Gen- 
eral Electric Co., Schenectady, N. Y. 


Sheet-Handling Truck 


Toggle-lever-type truck features a table 
for feeding sheet metal into shears, presses. 
It is elevated through four hydraulic rams 
or hoists, pressure for which is furnished 





by a hydraulic pump driven by a 2-hp. 
motor. Separate hydraulic ram __facili- 
tates lowering. Valve lever controls ele- 
vation and lowering. The truck is avail- 
able with a hand-operated single-speed or 
two-speed hydraulic pump and can be 
furnished in various specifications. Lyon 
Iron Works, 503 Madison St., Greene, 
Nn. %. 


Fluorescent Lighting Unit 


Twin-lamp RLM fluorescent lighting unit 
features two 40-watt, 48-in. lamps within a 
porcelain-enameled reflector made in one 
piece with closed ends. The wiring chan- 
nel has cast-aluminum ends with cast loops 
which can be used for suspending the fix- 
ture by chain when desired. Available with 
ballasts for 110-125 volts, 199-216 volts 
or 220-250 volts. The Tulamp ballast equip- 
ment has separate starter switches in the 
sockets and a compensator to facilitate 
starting. Phase displacement of the cur- 
rents in the reactance branch and in the 
capacitance branch reduces stroboscopic 
effect from the lamps when they are 
mounted in pairs. Wheeler Reflector Co., 
275 Congress St., Boston. 


Welding Timer 


Dual-Time Timer, a_ single welding 
timer, permits four separate welding oper- 
ations with but two spot welding guns 
operating from a single transformer. Of 
the electronic-tube type, it is provided 
with two separate time control dials for 
adjusting the weld time for each gun. 
Both guns are provided with two control 
buttons so that after the timer has been 
set, the operator can make his selection 





THIS CHECK BOOK 
PUTS MONEY 





This book should be on 
the desk of every fac- 

tory executive. It is 
yours for the asking. 
Send for your copy today. 


@ This “Check” book, unlike the common kind, will help 
your company put money into its bank account. It tells how to 
reduce profit leaks— guides you in making a complete check 
of your plant from roof to basement —tells where to look for 
waste in power production and in building maintenance — how 
to stop this waste. 

The drain on industrial profits is frequently due to difficulties 
in locating small leaks in plant overhead expense. The large 
leaks are quickly discovered and corrected. But a combination 
of small, hidden wastes can also add up to an impressive total. 
To control or eliminate these losses, Carey has developed, 
through years of research and practical experience, products 
of Asphalt, Asbestos and Magnesia that are of increasing impor- 


tance to industry. ” 7 


BUILT-UP AND PREPARED ASPHALT ROOFINGS 
ROOF PAINTS, COATINGS, CEMENTS 
HEAT INSULATIONS 
ASBESTOS-CEMENT PRODUCTS 
CORRUGATED SIDING & ROOFING 
INDUSTRIAL FLOORING e BUILDING INSULATION 
EXPANSION JOINTS © WATERPROOFING MATERIALS 


These money-saving products are available through a nation-wide service and distribu- 
tion organization whose personnel will assist you in solving your maintenance problems. 
Telephone or write the nearest Carey branch office. 





The Philip Carey Company, Dept. 31 
Lockland, Cincinnati, Ohio 
Please mail ‘‘Check” Book to 


NAME. 













FIRM 





ADDRESS. 
THE PHILIP CAREY COMPANY © Lockland, Cincinnati, Ohio 


Dependable Products Since 1873 


BRANCHES IN PRINCIPAL CITIES 
ASPHALT, ASBESTOS AND MAGNESIA PRODUCTS FOR INDUSTRY 
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15 BOXES 


(LOADED) 
es ee 


That's how LEWIS INDUSTRIAL 
CONTAINERS lower handling costs. 


Ask about 30 day free trial 
G. B. LEWIS CO., Dept.N 3, Watertown, Wis. 








IN RUNNING-IN TIME 


Here is how one large machine tool manufacturer, Barnes Drill 
Company, recently learned in a very effective way the merits of 
‘““dag’”’ colloidal graphite as a run-in lubricant. 


Adding this solid lubricant to the oil normally used in the work 
rotating chuck assembly of a large horizontal honing machine, a 
reduction in running-in time of from 30 to 4O per cent was made. 
This meant a saving of 36 work hours on this operation alone - « 
saving which further meant lower costs and greater productivity. 


Their Production Engineer reports: 
““We are adding Acheson colloidal graphite to the regular lubricating 
oil used in the breaking-in of the cast iron bearings on our large rota- 
ting fixtures, with a resulting saving of 30 to 4O per cent in run-in 
time. There is also assurance that a momentary failure of the lubri- 
cating oil film will not score the bearing surface, due to the protection 
provided by the graphite. A considerably lower operating tempera- 
ture is noted. A reduction of running-in time and temperature is also 
observed in small worm drive units on our smaller honing machines.”’ 


Technical Bulletin No. 112, telling how “‘dag’”’ colloidal graphite 
works and how to use it, will be gladly sent on request. You or 
your oil supplier can easily add ‘‘dag’’ to your regular oil or to 
specially selected petroleum fluids. 


ACHESON COLLOIDS CORPORATION, PORT HURON, MICHIGAN 


by pressing the button for the work to be 
welded. Each may thus be used alternately 
for two different materials without further 
change. Also, a dual-purpose welding gun 
set-up can be made with a single gun. 
Available for 110-, 220-, or 440-volt opera- 
tion; frequency range of 1-30 cycles in 
l-cycle steps. Weltronic Corp., 2832 East 
Grand Blvd., Detroit. 


Compressors, Paint Sprayers 


Twin-diaphragm compressors and paint- 
spraying units are available with a 14-hp. 
electric motor, or a %-hp. gasoline engine. 
Compressor displacement is rated at 5.1 
cu.ft. per min.—spraying pressure over 
40 pounds. Features: Opposed connect- 
ing rods for balance; diaphragm seal over 
crank case; sheet-steel base mounted on 
four 214-in.-diameter rubber-tired casters; 
aluminum spray gun and cup; round, fan, 
and angle nozzles and fluid tip of hardened 
steel. The Electric Sprayit Co., Sheboy- 
gan, Wis. 


Vertical-Delivery Heaters 


Eleven models of vertical delivery unit 
heaters range in capacity from 30,000- 
471,600 B.t.u. per hour. Useful in factories 
where high clearance is essential and in 
ofice buildings over doorways to offset 


incoming cold drafts. Equipped with a 
radial or spoke-type deflector assembly 
whose blades may be manually adjusted to 
insure air delivery where it is most needed, 
the heaters can be regulated to throw a 
long narrow jet of air or to produce a 
low broad cone of air. Square condensers 
with parallel fins are used. Bonderizing 
protects the units against rust. May be 
suspended directly from the supply branch 
without use of hanger rods or pipe straps. 


Modine Mfg. Co., Racine, Wis. 


Reinforced Stacking-Box Corner 


Design for reinforcing corners of stacking 
boxes and open-end boxes makes use of 
the principles employed in shipping rooms 
where crates are strengthened with steel 
strapping. In this case, the reinforcement is 
made by machine to produce a corner 
that will not loosen or come apart. The 
Pollard Bros. Mfg. Co., 5502 Northwest 
Highway, Chicago. 

(Continued on page 134) 
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Are Employees Exposed to THIS? 





OR, are Your Washrooms 
Kept in Sanitary Condition? 





| Sanitation and modern design go hand in hand, but SANITATION need not wait 

for new physical equipment — ANY WASHROOM OLD OR NEW CAN BE KEPT 
HEALTHFULLY CLEAN. The only requirement is the removal of dirt, the banish- 
ment of hidden recesses and crevices, and the routine application of the proper 
cleansing disinfectant. 


CORO-NOLEUM, a nationally-famous West disinfectant, deodorant and cleanser, 
is efficient and economical for general washroom cleaning. Used in mop pails 
or scrub water it helps kill many germs, combat odors, and makes a washroom 
more sanitary for all. 


WEST DRIP MACHINES which automatically feed a drop at a time of deodorant 
liquid into toilet bowls and urinals are almost everywhere in use. You've 
seen them. Are they in your plant? If not, we'd like to tell you how little 
it costs. 


WEST LIQUID SOAPS and soap dispensers do away with the waste of cake 
soaps and the health-hazard of contamination which may accompany the com- 
] mon usage of soap in cake form. An actual dollars saving can result from the 
use of Liquid Soap. 


WEST PAPER TOWELS carry through on your desire to protect employee health. 
There are standard-specification towels in the West line, to suit your particular 
need. 
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These and a long list 
of special-purpose 
cleansers, disinfect- 
ants, floor treatment:, 
insécticides and 
other products are 
described in our 64 
page ‘Scope of 
Sanitation.”” A copy 
will be sent you on 
request — and with- 
out obligation. CLIP 
THE COUPON. 
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B West DISINFECTING COMPANY 
é Dept. J, 42-16 West Street, Long Island City, N.Y. 
0 Please send me a copy of your “Scope of Sanitation”, which 
| you offer without obligation. 
i D Please have your representative call. 
§ Name. Title. 
t Company. 
A Street & No. City & State. 
ee eee 
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DWINELL-WRIGHT 


by ALVEY-FERGUSON ENGINEERS 
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giGht Company® eosevers 


President of Dwinell-Wright Com- 
pany (White House Coffee and Tea) 
Says, "Entirely Satisfied"! 


YOU will notice in Mrs. Mead’s 
letter that the two problems of han- 
dling roasted coffee and cases of 
packed coffee were “worked out very 
nicely to our entire satisfaction and 
the equipment performed perfectly.” 


Many other successful companies, 
like Dwinell-Wright, National Distil- 
lers, Pepsodent, and Campana, are 
benefitting by “Scientifically Planned 
Conveyors.”’ Your company can 
probably profit, too, by economical 
equipment designed to effect savings 
and increase efficiency. Without obli- 
gation, request our engineering ad- 
vice today! The Alvey-Ferguson 
Co., 102 Disney Street, Cincinnati, 
Ohio. 


P.S. Our new catalog | 
will be sent at your Lal 
letterhead request 


SCIENTIFICALLY PLANNED 




















Don’t Miss April FACTORY 
SIXTH ANNUAL PLANT 
BUILDING. SUPPLEMENT 











(Continued from page 132) 


Electric Soldering Irons 


Fitted with plug tips that fit into the 
heating head of the iron and are held by a 
screw. The heating unit is hermetically 


sealed to prevent corrosion, is wound 
around a hollow core, and conducts a uni- 
form flow of heat to the plug tip. The 
hardwood handles have an adjusting sleeve 
which permits increasing their length. Six 
feet of cord, cord strain relief, and a tool 
rest stand are furnished with each iron. 
Copper and Armor Clad tips are available. 
They are similar except that the Armor 
Clad tip has a metal coating to protect 
the surface of the copper. The irons are 
available in four sizes: 105 watts, 34-in. tip 
diameter; 150 watts, 14-in. tip diameter; 
200 watts, 5-in. tip diameter; 350 watts, 
%-in. tip diameter. Stanley Tools, New 
Britain, Conn. 


Neoprene Suit 


Two-piece suit of Neoprene synthetic 
rubber developed to resist deteriorating 
effects of oils, acids, alkalis, air and sun- 
light is made with all seams vulcanized, 
square shoulders, low stand-up collar, ball 
and socket snap fasteners with protecting 
fly front. (Available on order with harness 
snaps or zipper.) Bib-type pants have ad- 
justable suspenders. Standard coat length: 
29 in.; chest measurement: 46, 50, and 54 
in.; waist measurement of pants: 38, 42, 
and 46 inches. Industrial Products Co., 800 
West Somerset Street, Philadelphia. 


Fillet-Weld Gage 


Gage used to check size of fillet welds 
on jobs meeting rigid specifications is 
small enough to slide into a pocket. Con- 
sists of three stainless-steel stampings held 
together by a knurled thumb nut. By fit- 
ting the edge of the gage flush against 
the work, convex, concave, or standard 
fillets in sizes up to % in. can be checked. 
General Electric Co., Schenectady, N. Y. 


Electric Hammer 


Thor-Nado portable electric bammer fea- 
tures a “sling-shot drive” whereby the pis- 
ton is driven in hammer action by means 
of a shock-proof rubber connection. It is 
said to attain a speed of 1,600 blows per 
minute. There is no metal connection be- 
tween the piston and the gear train and 
motor. The hammer measures 1314 in.; 
weighs 14 lb.; is adapted to heavy-duty 
applications including star drilling, chan- 
neling, chipping, cleaning, scaling, cutting, 
gouging, beading, calking, and seaming; 
has a capacity of 1 in. in concrete, lime- 
stone, and brick. Independent Pneumatic 
Tool Co., 600 West Jackson Blvd., Chicago. 
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Protection | 
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NOTHING TO RENEW 
OR REPLACE WITH 


OFUZE 
CIRCUIT BREAKERS 


Bi-Metal has changed all ideas about 
circuit protection. It’s no longer neces- 
sary to spend time and money for fuse 
replacements. Westinghouse Nofuze 
Breakers eliminate fuses and give posi- 
tive, accurate protection. 

Bi-Metal opens the circuit instantly 
when a dangerous overload or short 
circuit occurs. To restore the circuit, 
just move the operating lever to “‘RE- 
SET’? and then to ‘ON’ position. 
There’s nothing to renew or replace. 

You save outage time...save main- 
tenance time...save replacement costs. 
Give your men and machines the safe, 
accurate protection of Bi-Metal. You 
get these savings at a cost that is often 
less than a complete switch and fuses. 
Specify Westinghouse Nofuze Breakers 
on your next installation. 


“DE-10N” ARC QUENCHERS 
AT NO EXTRA COST 


Westinghouse ‘‘De-ion’’ arc quenchers 
confine, divide and extinguish the arc 
instantly . . . preventing burning and 
prolonging the life of contacts. 


Westinghouse Electric & Mfg. Co. 


East Pittsburgh, Pa. 
jJ-90339 
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The Law Over Labor 
(Continued from page 53) 





a union be exempted from the Sherman 
Act but that the type of interference 
with production practiced in this par- 
ticular case be exempted. However, he 
will certainly be accused of having gone 
out of his way to help a CIO union, and 
he may even be charged in some quar- 
ters with having by inference condoned 





the sitdowns, violence, and property 
seizure that accompanied the Apex 
strike. 

The Apex appeal has double signifi- 
cance to the industrial observer because 
the union’s plea that the strike did not 
interfere with interstate commerce is in 
conflict, so many lawyers say, with the 
premises of the Wagner Act. The deci- 
sion may conceivably throw open the 
whole question of boycotts, secondary 
picketing, and similar practices to new 
interpretations under the Sherman Act. 

This brings us to the question of Ar- 
nold’s attitude on the secondary boy- 
cott, a point on which he has never 








For SAVING and SAFETY 
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UNIVERSAL DRUM TRUCK 





Instant adjustment 24’ to 40” 


Rubber-tired or semi-steel wheels 
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taken a positive stand. If finally he 
should call it an illegal labor practice, 
then CIO would become vulnerable to 
Sherman Act prosecution. CIO unions, 

’ by and large, have not had the oppor- 
tunities to violate the Sherman Act 
which the better entrenched AFL unions 
have enjoyed. But plenty of CIO unions 
have engaged in boycotts and secondary 
picketing activities not directly con- 
nected with strikes over wages and 
working conditions. 

In one instance already, it is reliably 
stated that a confidential Department 
of Justice investigation stopped a CIO 
boycott of AFL goods on the West 
Coast. The department has hinted, fur- 
thermore, that other CIO unions may 
lie in the path of its later investigations. 
At any rate it is evident that any hole 
Arnold may dig for AFL can eventually 
become big enough to accommodate 
CIO. Off the record, therefore, a good 
many CIO leaders are worried by the 
trend of Arnold’s program. New York 
CIO officials publicly expressed much 
surprise and no pleasure at the Ryan 
indictment, declaring that individual 
racketeers should be punished, not the 
whole union, and that the regular crimi- 
nal law should have been invoked, not 
the Sherman Act. 


Arnold Under Attack 


However, CIO is not officially part of 
the general attack on Arnold which is 
now taking shape on Capitol Hill. This 
is just as well for the trust buster be- 
cause he is already facing about as 
much opposition as one man can use. 
Strong lobbies are out to clip his wings 
financially. The Budget Bureau knocked 
$1,000,000 off his request for the com- 
ing fiscal year which means he will get 
$100,000 less than he had this year if 
Congress grants the recommended ap- 
propriation. Which Congress may or 
may not do. 

At the same time Arnold has made 
some friends. His aides say he has re- 
ceived thousands of letters of warm 
approval from rank-and-file unionists, 
rank-and-file businessmen, and at least 
two nationally prominent labor leaders. 
The Pittsburgh papers have tossed up 
their hats over the way in which he has 
reduced building costs in that city. The 
Scripps-Howard papers have given him 
support. And the New York Times, com- 
menting on the Ryan indictment, in- 
ferentially pointed out the possibility of 
further labor regulation by observing 
that if the practices of which Ryan is 
accused “are not already illegal, they 
should certainly be made so.” 

It is said also that certain New Deal- 
ers, worried about the estrangement of 
labor in a presidential year, have ap- 
plied pressure to call off Arnold’s dogs. 
So far he has shown no signs of back- 
ing track. He points to the statement 


























Each the Finest Available Within its Price Range — 
One Best Fitted to Meet Your Particular Need 


For more than 40 years, Barreled Sunlight has been the sym- 
bol of the whitest, finest, most economical industrial paint 
available. Today this leadership is shown more clearly than ever 
before in three better whites . . . each for a particular purpose... 
each the highest quality obtainable within its price range. 
Your Barreled Sunlight Representative can show you—right 
in your own plant—how these better paints save you money. 
Let him inspect. your plant. He will prescribe the Barreled 
Sunlight white developed for the specific areas you want painted. 
His recommendations will give you the finest, long-lasting paint 
job you ever had... at a lower ‘‘on-the-wall” cost. U. S. Gutta 
Percha Paint Co., 2-C Dudley Street, Providence, R. I. 


THIS YEAR TRY THIS: 


Let your Barreled Sunlight Repre- 
sentative inspect your plant... 
Let him prescribe the particular 
paint developed for the work you 
want done... 

And you'll get the finest, whitest, 
most economical, long-lasting 
Painting job possible today! 
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with which he prefaced his building 
probe when he called for “the courage 
to follow the facts where they take us.” 
His prosecutions are all concentrated, 
he says, not on labor, not on business, 
but on goods and the obstruction of 
their free passage in competitive com- 
merce. 

He rests his claim for popular sup- 
port, finally, on his assertion that the 
over-all effect of his various Sherman 
Act operations has been a saving to 
American consumers of $266,250,000 
per year. 

The political implications of Arnold’s 
labor prosecutions are shrouded in a 


variety of speculations. The drive is 
viewed by some as a sign that the ad- 
ministration is losing patience with 
labor. Others feel that it may be a 
maneuver to take the pressure off the 
National Labor Relations Board. Still 
others believe Washington is reacting 
to a shift in public sentiment. The Gal- 
lup polls show that the public, while 
still pro-union, has lost sympathy with 
certain union activities and would ap- 
prove certain reforms. AFL sees a plot 
to extend the sway of the New Deal 
over both business and labor. It has 
even been suggested that the Arnold 
campaign is being developed as a 








SAVE MONEY in dozens of 
places around your plant 


You may be surprised to learn how many opportunities exist in 
your plant — where savings are yours for the taking. Whether 
it’s over a machine tool or work bench — in processing, produc- 
tion, or assembly — wherever loads are frequently moved, the 
Zip-Lift gives you lower handling cost. This thoroughly reliable 
electric hoist costs you only a little more than the cheapest, yet 
gives you a lot more for your money. Why not investigate? 
Write us today for your copy of Bulletin H-2. 


4525 W. National Avenue, Milwaukee, Wisconsin 





EXCAVATORS + ELECTRIC CRANES » ARC WELDERS 





rs 
weapon with which the administration 
can club AFL and CIO into a semblance 
of peace. The political usefulness of a 
united labor movement is not doubted, 


‘but the efficacy of this particular club 


is questionable. 
No Bill in Prospect 


There is no sign so far that any mem- 
ber of Congress has a bill up his sleeve 
looking toward federal regulation of 
labor. Most Congressmen hold the labor 
vote in so much awe that the passage 
of such a bill is held unlikely unless 
the labor movement breaks down com- 
pletely. 

“Who’s going to kick 600,000 team- 
sters in the pants in an election year?” 
says Arnold himself. 

“You are, aren’t you?” 

“Yes, but I’m not running for any- 
thing.” 

Nevertheless the time may come when 
Congressmen will find it politically 
feasible to put certain curbs on trade 
unions. Not this Congress, nor perhaps 
the next one, but some Congress in the 
future is going to have better reason to 
enact labor control legislation than ever 
existed before the Arnold investiga- 
tions began. That at least is the opin- 
ion of a majority of extremely well- 
informed men in labor, government, and 
the law with whom Factory discussed 
this possibility. 

Meanwhile, assuming that he gets 
backing from Attorney General Jack- 
son, the administration, and Congress, 
where will Arnold’s course take him 
next? It is said that he has already 
stepped on one CIO union unofficially, 
halting a secondary boycott by the 
threat of prosecution. It is reported 
that he has already trod on the toes of 
Willie Bioff, the powerful Hollywood 
boss of the film unions. His aides in 
New York are known to be investigating 
the affairs of huge Local Three of the 
International Brotherhood of Electrical 
Workers which is in the midst of a 
Sherman Act civil suit brought by the 
National [Electrical Manufacturers 
Association. 


Local Three Probe Begun 


Will Arnold dig deeper into the in- 
ternal affairs of trade unions? Will his 
drive begin to bother CIO? Will he 
find ground for action against Local 
Three which Thomas E. Dewey once 
investigated and then left alone? Will 
he crack down on a certain West Coast 
labor czar who reputedly enjoys an 
income of $170,000 a year while skilled 
men walk the streets because they can’t 
pay $500 to get into his union? 

As the story unfolds, with an indict- 
ment here, a conviction there, a state- 
ment elsewhere, you will know the 
answers. 
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ALL OUR CUSTOMERS ARE VERY MUCH. 
PLEASED WITH YOUR TURBINES...” 


Says LEADING PUMP MANUFACTURER 
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COPPUS BLUE RIBBON PRODUCTS 


Designed for your Industry 
Engineered for You 
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COPPUS-DENNIS FANMIX GAS 
BURNER. New method of mix- 
ing gas and air insures perfect 
gas-air ratio—instant, complete 
combustion. Bulletin 410-2, 








Another COPPUS 
BLUE RIBBON product 


“The turbines we have used of your manufacture 
have been doing very fine service and apparently all 
our customers are very much pleased with the units,”’ 
writes a top-notch pump manufacturer to Coppus. 
No wonder. Besides the economy of buying a pump 
equipped with a small steam turbine to fit a small job 
— the user of Coppus Blue Ribbon Steam Turbines 
benefits from these other five product advantages: 


(1) Precision workmanship — controlled by Johans- 
son size blocks. 

(2) Encased governor — slow speed, leverless. 

(3) Separate safety trip — pilot-operated, leverless. 


(4) Partial load economy — by individual nozzle 
control. 


(5) Dynamometer tested — before shipment. 





COPPUS BOILER MANHOLE 

BLOWERS AND EXHAUSTERS. 

Swift cooling and ventilating. 

Easily and quickly attached 

to standard manholes. Bulle- 
qj tin 161-3. 





COPPUS VANO BLOWERS. 
1001 uses. High efficiency on 
special installations where or- 
dinary fans fail. Bulletin 
115-6. 














COPPUS AIR FILTERS. For 
engines and air compressors. 
Perfect, uninterrupted filtra- 
tion. Bulletin F-310-4. 





WHAT THE BLUE RIB 


The Blue #10" 
mark of precision ™ 


Bulletin 135-9, 
zontal types, 49 





Ribbon on all 
anu 
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BON MEANS TO YOU 


Coppus products, is the 
facture and vigilant in- 
f our Steam Turbine 


It 87% © : an 
ion. As a result, Turbines ¢ 
post in 1939 were << aa today for 
or ir or gas: A 
be operated by steam  abeitin tical and hori- 


in speed reducers. 











H. P. not E. P.* for small H. P. jobs 


*Elephant Power — a large-size turbine for a 
job a small-size Coppus could handle. Save 
investment cost with a Coppus Turbine sized 
close to your needs. 















Coppus Engineering Corp., 355 Park Avenue, Worcester, Mas- 
sachusetts. Sales Offices in THOMAS’ REGISTER. See 
‘SWEET’S & CHEMICAL ENGINEERING CATALOG for 


the other “Blue Ribbon” products—air filters gas burners, 
blower, ventilators, fans. 
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Mighty Little Man-Handling 


(Continued from page 55) 





roller conveyors just above here are 
liberally supplied with switches, a good 
deal of flexibility is achieved. 

From the point where individual core 
pieces are finished and inspected, they 
travel on level roller conveyors. The 
parts are assembled into sub-assemblies 
and finally into full assemblies. Typi- 





cally, several parts are laid one on an- 
other and move to the first assembly 
station. Here the first part is placed 
in a fixture, given whatever treatment 
it requires, and pasted to the next 
piece. Now the unit passes along to 
the next man in line. He performs the 
next step. And so on until it is ready 
for use as a completed core assembly. 

At this point in the process, the three 
roller conveyor systems come together 
into two main lines. A short distance 
farther along, at the end of the core 
department, they are cross-connected 
by a section running at right angles, 
with switches to permit sending mate- 











WALL MOUNTED 


FOR 110-550 VOLT MOTORS 





STARTERS 






Particularly well suited for oil refineries, 
grain elevators and similar applications 
where explosive atmospheres are present. 

On the left is one of these attractive 
units for full voltage starting of a 200 HP, 
440 volt motor in a South American oil 
refinery. The EC&M Type LZ Magnetic 
Contactor for handling main motor circuit 
and the overload me 
oil-immersed. 

Below are two views of a primary reactor 
starter for reduced voltage starting of a 
50 HP, 440 volt motor in a Michigan oil 
refinery. 


ays are completely 


Write today for Booklet No. 88 describ- 








HEAVY DUTY MOTOR CONTROL 
FOR CRANES. MILL DRIVES AND 
MACHINERY BRAKES eLIMIT 


AUTOMATIC WELD TIMERS 


THE ELECTRIC CONTROLLER & MFG. CO. 


2688-F E. 79th St., Cleveland, Ohio 


Please send me illustrated Booklet No. 88 describing EC&M 110 to 2300 volt Motor Starters. 


ing EC&M Starters for motors of 110 to 
2300 volts. 
Controller and Mfg. Co., 
Cleveland, Ohio. 


STOPS LIFTING MAGNETS AND 
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rial in either direction. These two 
longitudinal lines continue on to serve 
the two principal molding units for 
large-size castings. 

Approaching the point where the 
cores will be assembled into the drag- 
mold, each of the roller conveyors splits 
again into three parallel lines—this 
time, close together. As the cores come 
around the switch here, they are sorted 
one kind to each conveyor line. At the 
molding unit the workman finally re- 
moves the finished core assembly from 
the pallet on which it has traveled since 
it was completed. He drops the pallet 
upon a skid beneath his section of con- 
veyor, for the gas-electric lift truck to 
remove to the core room, leaving an 
empty skid in its place. 


No Doubt About Efficiency 


No cost comparison with a less effi- 
cient handling method is possible, be- 
cause this is an entirely new plant. 
But it is notable that man-handling has 
been eliminated at every point except 
where human intelligence is required to 
make a selection or some other dis- 
cretionary decision. Everywhere else 
throughout the building the material 
moves mechanically, from the original 
unloading of the core sand to the point 
where the finished core assembly is 
about to be submerged in molten iron. 
And it is the opinion of competent engi- 
neers who have gone over the _ in- 
stallation carefully that, when and if 
significant economies over present 
methods are effected, it will take hand- 
ling equipment that is yet to be devised. 





Purchases Are Tied to 
Production 


(Continued from page 71) 





budget? If ahead, the purchasing 
agent must be in position to justify 
the difference, or else he has not been 
buying the materials and supplies cur- 
rently needed by the plant. If behind, 
it informs the general manager that 
a liability is accruing against his cash 
position. Ultimately, the materials and 
supplies will be purchased, for the sim- 
ple reason that the budget is a long- 
time average. 

Are placements ahead or behind dis- 
bursements? If ahead, the purchasing 
agent is increasing inventories. If place- 
ments are behind budget for a subdi- 
vision having disbursements in excess 
of placements, it shows that either the 
purchasing agent is not properly bal- 
ancing his allocations, or that he is 
limited by an arbitrary figure given 
by the general manager and cannot 
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OUR INVESTMENT (¢-m oe pTEARS 
PAYS YOU ‘ = : 
DIVIDENDS 

WHEN YOU USE 


Hayton ii , 
COG-BELIS | % ey 


Dayton invested seven years of tireless 
research by its technical laboratories to 
develop Dayton V-Belts with Daytex 
Cord in their neutral axis section. 


And you might even be bored and 
baffled by the exhaustive laboratory tests 
which prove that Daytex Cord has less 
stretch, longer life and greater strength 
than the best comparable cord not Day- 
tex processed. 

But, Mister, you can’t laugh off the 
fact that our investment pays you divi- 
dends in reduced power costs as proved 
beyond question by field applications 
under all conditions—in all types of in- 
dustries—in all climates and places. And 
it’s this mass of field evidence which 
proves that Dayton V- Belts with Daytex 
Cord are cooler running because they 
stand up under constant high speed flex- 
ing to save your time, your money and 
your machinery. 

And remember, the proof of Daytons’ 
pulling power is in your own plant—if 
you'll just say the word. So, for the sake 
of increased output and reduced produc- 
tion costs, why not learn how Dayton 
V-Belts give longer life while reducing 
adjustments to a negligible minimum? 

Built to bend with patented cog con- 
struction, Dayton V-Belts are outstand- 
ing in basic design. What’s more, they 
work on short centers and save space to 
give you smooth, quiet, economical power 
under the most exacting conditions. Ask 
your local Dayton distributor for cata- 
logs, data and “The Picture Story of 
Daytex Cord.” 


THE DAYTON RUBBER MFG. CO. 
DAYTON, OHIO 
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completely supply the factory. This 
can continue only until such time as 
the material or supply is exhausted, 
and all possible substitutes are ex- 
hausted also. The factory will run 
somehow regardless of any limitation 
on purchases, simply because a tool- 
maker will use a 2-in. bar of steel if 
the correct l-in. is not available, or 
hardwood sawdust will be used in 
place of softwood, and so forth. This 
control figure shows definitely where 
factory materials and supplies are 
held up by executive action—if pur- 
chasing is in order. 

If placements are ahead of budget 


for a group in which disbursements 
are in excess of placements, it shows 
that the budget is not sufficient, and 
a thorough investigation should be 
made to seek reasons for a noticeable 
variation from the long-time average. 

The two control figures show the 
general manager how the purchasing 
agent is using his allotment, how in- 
ventories are fluctuating, and how the 
purchasing department is helping or 
hindering the plant in its primary 
function of producing salable goods. 

In columns 7, 8, and 9 the analysis 
of purchases shows total value of all 
unplaced requisitions and the break- 





“ Saves 32c jeer ton! 





in handling 











Unloading and storing coiled rod from box 
cars formerly cost 40c per ton and required 
5500 sq. ft. of warehouse space. 


Now, raw coils are unloaded from gon- 
dolas, stored outside and handled through 
pickling to punches and cold-headers at 
8c per ton. 


A Clear Saving of 32c per Ton Made 
Possible hy Overhead Handling 


Innovations, such as a turntable for trans- 
ferring coils between hoists, develop in con- 
ference with American MonoRail engineers. 


AMERICAN MONORAIL CO. 
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down for materials and supplies. Each 
value is expressed as a percentage of 
budget and of disbursements. These 
figures give a time element. Are a 
few days’ supplies being held up, or 
is a fortnight’s need unplaced? In 
general, is the budget allowance am- 
ple to meet the factory requirements, 
or is the factory running ahead of 
orders so that the budget is not suf- 
ficient? They show whether any ar- 
bitrary limiting of purchases is caus- 
ing an accruing liability for materials 
and supples—or perhaps factory re- 
quests are not consistent with plant 
activity. 

Finally, the analysis shows the value 
of outstanding commitments in col- 
umns 10 to 14, 

This analysis of purchases does not 
require the collection of any addi- 
tional data in the average plant. It is 
simply a coordination of pertinent, 
available information to help control 
purchasing expenditures, one of the 
two major direct expenses. Through 
its use financial and production phases 
of purchasing are kept in balance, 
inventories are not increased without 
just cause, and waste through substi- 
tutions is not possible. It shows whether 
or not the purchasing agent is exercis- 
ing good judgment. From it the gen- 
eral manager can see how, in respect 
to materials and supplies, incoming 
orders are balancing with factory op- 
eration and how plant activity cor- 
responds to long-time trends. 





Harmony Doesn't Just 
Happen Here 


(Continued from page 57) 








committee of seven representatives of 
the union and a like number of the 
management. Only twice have _indi- 
vidual grievanecs gone as far as the 
joint committee, although this body 
meets regularly to discuss group prob- 
lems pertaining to wages, hours, and 
working conditions. 

While employees are represented by 
a bona fide union in matters directly 
pertaining to their work, the manage- 
ment recognizes the Lockheed Em- 
ployees’ Recreation Club as the sole 
employees’ organization for dealing in 
all other matters, including organized 
sports, entertainment, welfare, and, to 
a degree, education. Every Lockheed 
employee is a member of the LERC 
and has the right and privilege of vot- 
ing and participating in all the club’s 
activities. There are neither dues nor 
entrance requirements. The Lockheed 
Employees’ Federal Credit Union is a 
unit of the LERC. 
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Although most of the activities of the 
L.ERC are on a self-supporting basis, 
ihe management occasionally assists in 
financial or other ways, as needed. 
Hcewever, this never extends to the 
point of supervising employee activi- 
ties. The management maintains the 
policy that the employees should do 
everything they can for themselves. 
This policy, we believe, tends to de- 
velop a high type of leadership among 
the employees, and prevents the de- 
velopment of a relationship that smacks 
of paternalism. 

An outstanding example of the prac- 
tical application of this policy is the 
|.ERC canteen which dispenses food- 
stuffs, soft drinks, tobacco, and other 
merchandise. The company constructed 
a modern canteen building and turned 
it over to the employees to operate. 
The enterprise is now earning a net 
profit of approximately $1,000 per 
month. This the LERC devotes to recre- 
ational activities and to assisting em- 
ployees who are in financial need. 

Another self-supporting activity of 
the LERC is a monthly magazine 
known as the “Lockheed Aircraftsman” 
which carries non-controversial news of 
employee and company activities. The 
publication is supported entirely by 
local advertising. 


Coordinates Labor Relations 


To coordinate employee-management 
relations and to maintain uniform per- 
sonnel policies in all departments, we 
have established an industrial relations 
department, whose manager’ keeps 
abreast of labor laws and regulations, 
advises management on labor relations 
policies, deals with the union officials. 
handles grievances and discipline, and 
coordinates the policies and work of 
the three major divisions of the depart- 
ment—i.e., employment, employee serv- 
ice, and education. 

The principal function of the employ- 
ment division is the selection of new 
employees. In addition, the division is 
the clearing house for all transfers, 
promotions, periodic employee ratings, 
wage and salary increases, and termina- 
lions. Before any change is effected in 
an employee’s status, his entire record 
is reviewed by the employment division, 
ind additional tests are often adminis- 
‘ered as an aid in arriving at a decision. 
lhrough such careful consideration of 
‘ach change, favoritism and discrimina- 
lion in promotions and wage increases 
are reduced to a minimum. 

Through the employee service divi- 
sion the company maintains its close 
cooperation with the LERC and con- 
ducts a broad program for serving the 
personal needs’ of the employees. Al- 
though employees who are in” trouble 
usually come to the division head vol- 
antarily, there are occasions when an 











employee is approached and urged to 
“unload” his problem. This is done 
when some outside influence is ob- 
viously interfering with his work, or 
when a garnishment or threat of attach- 
ment of wages is received. Advice or 
legal aid is offered when an employee’s 
case needs such service. Each situation 
is handled upon a basis of the urgency 
of the need. Sometimes an employee 
must be warned to “get his own house 
in order” so that his personal affairs 
will not interfere with his work or 
relations with the company. 

To meet emergencies, a cash fund, 
administered by the employee service 





division, extends prompt aid in event 
of accident, death, or other pressing 
necessities among employees and. their 
families. 

Through a group plan, employees 
may participate in life, health, and ac- 
cident, accidental death and dismem- 
berment, medical reimbursement, and 
surgical and hospitalization insurance. 
The insurance section, in addition to 
handling group insurance, supervises 
workman’s compensation insurance 
problems, in conjunction with the medi- 
cal section of the service division. 

Staffed by competent doctors, first- 
aid attendants and a visiting nurse, the 
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Immediate Shipment Assured 


The ability to deliver promptly is, of course, of out 
standing importance today, but Ryerson offers still more. 
The buyer who may need angles, sheets, bars, welding rod, 
and many other items is assured uniform high quality 
regardless of the size of his order. Under the Ryerson 
Certified Steel Plan, stocks include only selected products 
that meet the most demanding specifications. The purchaser 
can then concentrate orders for practically all his steel 
requirements, securing uniform high quality and quick 
service at a saving of time and money. 

Ryerson certified alloy steels are an outstanding 
example of the care used in the selection of our stocks. To 
assure uniformity, entire heats (100 to 150 tons) of an alloy 
that meets our narrow range specifications are secured. 
Bars are analyzed and tested for chemical and _ physical 
properties and heat treatment response. Every bar is clearly 
identified with the heat number. Data sheets and charts 
showing properties of the steel and results of the tests are 
prepared and sent with every order, large or small, as a 
guide to heat treatment. This valuable service is given at 
no extra cost. 

Ten large Ryerson plants carrying more than 10,000 
kinds, shapes, and sizes of steel products stand ready to 
meet both your regular and emergency requirements. If you 
do not have the current Ryerson Stock List, we shall be 
glad to send a copy. 

' Joseph T. Ryerson & Son, Inc. Chicago, Milwaukee, 
St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, Boston. 
Philadelphia, Jersey City. 






































































medical section conducts periodic physi- 
cal examinations, gives medical advice 
and treats industrial injuries. A visit- 
ing nurse follows the progress of every 
employee on a prolonged illness or ac- 
cident disability. 

Other functions of this division are 
safety inspection and education, and 
the maintenance of a housing service. 
Rentals are listed and advice is pro- 
vided on home financing and construc- 
tion. 

An important phase of the company’s 
counseling program is _ conducted 
through the education division. Based 
upon the results of temperament, in- 


telligence, and aptitude tests, the staff 
of this division is able to assist each 
employee in finding the vocation in 
which he is apt to achieve the greatest 
degree of success. Provisions have been 
made whereby the employee may con- 
tinue his training so that through self- 
improvement he will be ready for 
promotion to higher positions. With 
the cooperation of the State Depart- 
ment of education, Lockheed has been 
instrumental in establishing in the Bur- 
bank school system a wide range of 
trade extension classes covering a field 
from mechanical preparatory work to 
advanced engineering subjects. The 









Sixteen pages of illustra- 
tions and data to show 
you where and how to 
reduce accident hazards 
and to save money 
on the maintenance: 
of floors, walkways, 


stairs and platforms. 


SEND FOR THIS BOOK 
ON Safe FLOORING 
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INLAND 4-WAY FLOOR PLATE 


ROLLED BY INLAND STEEL 


38 SOUTH DEARBORN ST., 





CHICAGO 


INLAND 4-WAY FLOOR PLATE is used in many of the country’s largest 
industrial plants and public buildings, also on numerous kinds of 
machinery and equipment requiring steps, platforms and floor plates. 
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response is so enthusiastic that nearly 
one-third of all Lockheed employees 
attend these classes regularly. Current 
enrollment is about 2,000 students. 


Training for Production 


To provide a supply of semi-skilled 
workmen, during periods of accelerated 
production, the education division con- 
ducts a full-time class to train new 
employees in the fundamentals of cer- 
tain production jobs. During the first 
five months of 1939 nearly 2,000 new 
employees were given from two days to 
three weeks of full-time training in this 
class. A new employee must demon- 
strate his ability to perform acceptable 
work before he is put on production. 

Because of its experience in trade 
extension and job training work, Lock- 
heed recently was able to respond 
promptly to the plea that aircraft 
manufacturers’ establish apprentice- 
ship training programs in order that 
this country’s aircraft industry will be 
able to meet any national emergency. 
Within a few weeks after this call the 
Lockheed company and the local union 
had drafted and signed an apprentice- 
ship agreement with the cooperation of 
the Federal Committee on Apprentice- 
ship. The program provides for four 
years ot training in any one of several 
trades. 

Other phases of the educational pro- 
gram include maintenance of a library, 
development and administration of 
trade tests, and sponsorship of fore- 
manship and supervisory training. 

In working with supervisors the in- 
dustrial relations department has been 
careful not to assume any of the re- 
sponsibilities that rightfully belong to 
them. Rather have we impressed them 
with the fact that the development of a 
comprehensive personnel program adds 
to, rather than detracts from, their 
responsibilities. The various divisions 
of the industrial relations department 
are strictly service units which relieve 
supervisors of many details that would 
take their attention away from their 
primary functions of developing and 
producing airplanes. 


Investment in Harmony 


There are those who may question 
the justification of a comprehensive 
personnel program, feeling that it may 
not be a justifiable business expense. 
At Lockheed we have felt that it is a 
wise investment in industrial harmony. 
Without a personnel department, per- 
sonnel relations is indeed a problem. 
Either the functions are not performed 
and the company incurs the losses that 
come from labor unrest, or the same 
functions are conducted by the line 
organization and the expenses become 
hidden in labor costs. A better-rounded, 
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What’s sauce for the goose isn’t always sauce for the 
gander. Not when it comes to painting. Aluminum 
Paint that suits one job may not suit the next. 

For best results, specify a type that satisfies the 
surface and exposure conditions. Don’t expect the same 
\luminum Paint you used successfully on a galvanized 
roof to work just as well on a wood building. Chances 
are, it won’t. 

Another point. When you buy Aluminum Paint 


GOOD ALUMINUM PAINT COSTS 


solely on price per gallon, you may save pennies for the 
present. But when you buy on the basis of fitness and 
quality, you save DOLLARS for the years ahead. 
To help you order the best paint for 

the job, get the Aluminum Paint Manual. 

It tells what to use for every purpose. 

Free. Write ALUMINUM COMPANY OF 

AMERICA, 2126 Gulf Building, Pitts- 

burgh, Pennsylvania. 


LESS 


We make no Aluminum Paint; only Alcoa Albron Paste and Powder, the 
pure Aluminum pigments you get in leading brands of Aluminum Paint. 


ALBRON 











Model 264 Cali- 
per Type Hand 
Gauge. Readily 
set for various 
diameters or 
thickness. 
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Model N_ B-60 
Comparator, — a 
watch dog of du- 
plication in any 
shop; Universal 
in application. 
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Spot 
Inspection 


DIAL INDICATORS are 
Quickest and Most Impersonal 


For maintaining specified sizes, frequent and accurate checking 
is @ very necessary routine and Dial Indicators do this work 
without favoritism and quickly; regardless of the person doing 
the checking. Investigate the hundreds of available Federal 
Gauges. Maybe you will discover many new applications. 
Catalog sent upon request. 


Federal Products Corporation Providence, Rhode Island 
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PRECISION MEASURING INSTRUMENTS 





Chicago 





New York 


Cleveland Detroit Hartford Muncie 
Philadelphia Pittsburgh Rochester 











IL and broken V-Belts re- 
peatedly stalled this War- 
ner & Swasey screw machine 
for Screw Machine Specialty 
Co.,.. Pittsburgh, Pa., until 
they tried Veelos! Mr. R. P. 
Suess, President, now reports 
maximum machine produc- 
tion with no shut-downs. He 
says, “after a year of steady 
running, much of it 16 hours 
a day, the Veelos Belts are 
practically as good as new.” 
This service already repre- 
sents 5 times that received 
from solid V-belts. 
60-second* Veelos is your 
guarantee of production at 
peak efficiency and mini- 


mum cost. 


*60 seconds to uncouple needed 
length from roll, 60 seconds to 
couple endless around any drive. 


Good distributors stock Veelos V- Belting. 
Write for name of one nearest you. 




























MANHEIM, PA. 
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more effective personnel job can be 
performed at the lowest cost when the 
functions are closely coordinated in a 
department established for that particu- 
lar purpose. 


Erased White Collar Line 


Furthermore, the department relieves 
top management of much of the heavy, 
weight of the duties of promulgating 
the company’s personnel policies’ and 
making them effective. For instance. 
the Lockheed management has always 
disapproved of industry’s tendency to 
set up a line of demarcation between 
hourly wage earners and salaried per- 
sonnel. The line that has separated th: 
“white collar” worker from the wag: 
earner has contributed its share to the 
creation of class consciousness. At 
Lockheed, this line is disappearing be- 


cause many of the privileges formerly 


enjoyed only by salaried personne! 
have been extended to wage earners. 
Several years ago we extended pai 
vacation privileges to all classes of em 
ployees. More recently we have ar- 
ranged to pay benefits to hourly wage 
earners during the first seven days of 
an industrial injury lay-off, although 
California compensation insurance does 
not provide benefits until the eighth 
day of disability. 

In administering these as well as 
other personnel policies, the industrial 
relations department is helping top 
management realize its objective—to 
build better airplanes, through provid- 
ing every employee with the oppor- 
tunity to realize his ambitions in so far 
as his abilities permit. 





Nothing Recoverable Escapes 


(Continued from page 59) 





worth while. Conceivably it may, in 
some instances, be over-cautious in 
holding material on the assumption 
that it may come in handy some day. 
But if so, this is a minor fault, and 
not worth considering. The depart- 
ment produces a substantial revenue. 
which varies with our production and 
also with the market price of scrap 
paper, scrap metal, and other junk. 
But, year in and year out, it produces 
sufficient revenue not only to pay all 
costs of the salvage department but 
also to pay the wages of all the jani- 
tors in plant and office. As long as il 
gives us free janitor service, we shall! 
probably not worry too much about 
whether it is worth having. The junk 
and waste have to be disposed of any- 
way, so why not handle it in a busi- 
ness-like manner? 
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“Stop the Mistakes” Campaign 
Stops the Mistakes 


(Continued from page 73) 





permanent record of mistakes made by 
him. 

Records were kept of the total number 
of errors made and of the classes into 
which they fell. It was interesting to 
note after six months that certain types 
of mistakes were definitely being cut 
down, particularly shortages which had 
been giving us the most trouble. 

Our objective in this campaign was 
not merely to know what our mistakes 
were and who made them, but to formu- 
late a plan to eliminate or minimize 
them. With that in mind, we began to 
hold regular departmental meetings in 
lieu of the meetings in the manager’s 
office. At these meetings shipping 
clerks, order fillers, and order checkers 
go over their errors, take up each kind, 
and discuss ways and means for their 
prevention. What success we have had 
in cutting out mistakes we feel is due 
in a large part to the splendid interest 
shown by these departments. Many 
new ideas come out of these meetings— 
suggestions for new order sheets, 
changes in bin lighting, changes in 
routing and handling particular types 
of orders. These ideas are referred di- 
rectly to the manager, and the desirable 
suggestions are made plant policies 
at once. 

A classified list of the past week’s 
mistakes is given out each Monday 
morning to all the folks in the depart- 
ment concerned, to all department 
heads, and to all the plant executives. 
This list shows the type of errors made 
and where possible, places departmental 
responsibility. The weekly sheets are 
tabulated into a monthly form which 
serves as a permanent record of our 
progress in the campaign. Fortunately 
our check shows that we are making 
headway and that mistakes on a whole 
are decreasing. 

Bulletin boards and plant broad- 


vasts are used to give specific sugges- 


tions to all concerned and to keep 
persons posted who are not directly 
concerned with mistakes. In this man- 
ner general interest is maintained 
throughout the plant, and it is not 
unusual to receive suggestions from 
persons and departments not directly 
concerned. 

We also wrote letters to our sales- 
men asking them for suggestions and 
outlining how they might help. Clearer 
instructions on orders, more accurate 
totaling of figures, and more legible 
writing resulted. These alone without 
any one other benefit from the cam- 


(Continued on page 158) 













100,000 Fastenings A Day 


NO PLACE FOR ““DOUBTFUL” SCREWS! 





That’s Why PHILCO RADIO Specifies 
Parker-Kalon Self-tapping Screws 


OU may make only 1000, instead of 100,000 fastenings a day, but 

you'll benefit, too, by avoiding “doubtful” screws... screws that 
are difficult to start, that strip, break or that won’t draw up tight. It 
takes only a few trouble-makers in any lot to more than offset any 
savings in first cost. 

When you demand Parker-Kalon Self-tapping Screws, you'll get no 
“doubtful” screws. Parker-Kalon’s rigid Quality-Control insures that 
every screw will work right and hold tight. 

Order Parker-Kalon and you get the best... products of the orig- 
inators of the Self-tapping Screw ... manufactured with specially-de- 
veloped equipment and guaranteed by Parker-Kalon’s Quality-Control 
Laboratory. Parker-Kalon Corp., 200 Varick Street, New York. 






TYPES, SIZES, HEAD-STYLES FOR EVERY 
ASSEMBLY OF METAL OR PLASTICS 


PARKER-KALON 


Sel Tapping Screws 
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. . . THEY JUST WON'T BE SEPARATED 


Barrett coal-tar pitch and felt first met way back in 1854. . . and the 
result was a “happy union” that has lasted and lasted . . . 

In the 86 years since then, many thousands of Barrett Roofs have been 
built. Many — 30, 40 and even 50 years old —are still giving the same 
dependable protection today as the day they were built. 

And one of the many reasons is that alternate layers of pitch and 
tarred felt laminated on the roof form one homogeneous membrane that 
resists separation. 

Barrett Specification Roofs — constructed of Barrett Specification 
Pitch and Barrett Specification Felt and applied by Barrett Approved 
Roofers according to Barrett specifications — are bonded for periods up 
to 20 years, but that’s only part of their life expectancy. Be sure — 
specify Barrett. 


THE BARRETT COMPANY, 40 RECTOR STREET, NEW YORK, N. Y. 


2800 So. Sacramento Avenue, Chicago, IIl. 6 Birmingham, Alabama 


ONE OF AMERICA’S GREAT BASIC BUSINESSES 








The alternate layers of pitch and felt plus the 
gravel or slag wearing surface that comprise a 
Barrett Specification Roof make one water- 
tight, weather-tight, fire-safe membrane that 
spells freedom from roof troubles. 

*Trade-mark of The Barrett Co. Reg. U. S, Pat. Off. 
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Non-Clog Drain °* 


this unusual three-point plan: 


Standard one-year free replacement 
warranty on unit and cabinet. 

During the next four years, if the 
should 
fail, Westinghouse replaces it with- 


Hermetically-sealed Unit 


out charge—and pays all transpor- 


tation and labor costs. 


w 
N T 
CONTR OL 


You’ll get MORE for your money with Westinghouse Water 






ith the 
COST 
P LAN 


Coolers, and your investment will be permanently protected by 


After 5 years, if and when the Her- 
metically-sealed Unit should fail, 
Westinghouse will replace it on an 
equitable exchange basis. The ex- 
change unit carries four years’ re- 
placement protection with all the 
featuresof the second partof the plan. 


Exclusive “PLUS VALUE” Features 


Stainless Steel Top °* 
¢ High Efficiency Cooling Chamber °* 


Special Capacity Booster 
Built-in Watchman °* 


Hermetically-sealed Unit. 
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Basically different 


Principle means... 


LESS WEAR 
LESS MAINTENANCE 
LONGER LIFE 


The Westinghouse 


Hermetically-sealed Unit 


... the HEART of every 
“TEMPERED COLD” WATER COOLER 


...reduces maintenance costs by 
eliminating (1) Belts (2) Pulleys 
(3) Gaskets (4) Shaft Seals (5) 
Commutator Brushes. 

Fewer parts to wear. Even 
these parts operate in a perma- 
nent supply of oil. No oiling 
necessary. Built-in Watchman 
prevents costly motor burnouts. 
All this means EXTRA years of 
trouble-free performance. 
















































Westinghouse Section 77, 653 Page Blvd., 
Springfield, Massachusetts 


Please send complete details on Westinghouse 


*“‘Tempered Cold’? Water Coolers and the 
manent Cost Control Plan. 





CUT COSTS 
WITH 
INDUSTRIAL 
ADHESIVE 


Industries, always on the lookout for 
methods to save time and labor, find 
the use of industrial adhesive tapes a 
definite improvement in cutting costs. 


The Industrial Tape Corporation 
famous line of pressure sensitive 
adhesive tapes is suitable for almost 
every industrial need. 


PERMACEL 


The Paper Backed™ Tape 


JONFLEX | 


Fine Cloth Tape 


INDUSTRIAL 


Coarse Cloth Tape 


UTILITAPE 


Waterproof Cloth Tape in Standard Colors 


ELECTAPE 


With Flexible Bakelite Coating 


METACEL 


Metal Foil Backed Tape 


TEXCEL 


Transparent Tape 
@ 
Samples on request 


{f= us about your special - = f 
problem. Our laboratory is at 
your service, without obligation 
INDUSTRIAL 
TAPE 
CORPORATION 


NEW BRUNSWICK, N. J. 














(Continued from page 152) 
paign would probably have made it 
worth while. Our salesmen realized 
that in a large sense we were trying to 
help them and that they could profit 
directly if their customers’ orders were 
handled correctly. 

Out of our study grew several major 
changes in our system. Perhaps the 
most interesting was that in regard to 
our shipping cases. For years we had 
been using a case that we felt was the 
best on the market. However, we re- 
ceived several complaints stating that 
cases arrived open with dust and 
cinders in with the merchandise. A 
check-up showed that we could not 
only correct this condition and make 
our cases dustproof, but that we could 
also effect quite a saving in case costs. 
We now use two dustproof cases rather 
than the three previously used. Had it 
not been for our “mistake study” this 
change and resultant saving would 
never, we feel sure, have been made. 

The benefits derived from the cam- 
paign—it is still going on—are many. 
It has proved our original belief that 
most mistakes are shortages and over- 
ages; it has given us a definite check 
on mistakes; it has enabled us to make 
profitable changes; and, most im- 
portant, it has appreciably reduced mis- 
takes in our plant. 


+ + 


They Say and Do 


Metal Trades Group Urgés 
Wagner Act Changes 


First of the major industrial associa- 
tions to come out with a specific pro- 
gram for changes in the National Labor 
Relations Act, the National Metal 
Trades Association has been working 
hard ever since, and is working twice 
as hard today to promote fundamental 
changes in the labor law. 

Homer D. Sayre, commissioner of the 
association, points out these five basic 
amendment principles which the asso- 
ciation holds to be essential: 

1. Revision of the preamble to indi- 
cate a mutuality of interest between 
management and men, and to encour- 
age the development of harmonious 
labor relations. 

2. Amendment of the act to require 
fair and impartial trials by the board, 
and to give full power of review to the 
courts. 

3. Repeal of that part of the act 
which endorses and encourages the 
closed shop. 

4. Elimination of the “majority 
rule” provisions of Section S-9. 


5. A rule ‘to prohibit NLRB mem- 
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WITH THE 4 } [ p 
PORTABLE 
All-purpose Vacuum Machine 


IRT disappears . . . dislodged 

by an air stream moving four 
miles per minute plus the action 
of the 15-inch brush attachment. 
Even rough brick can now be 
kept free from darkening soot as 
well as dust that endangers mer- 
chandise or operations below. Fif- 
teen attachments equip the HILD 
Vacuum Machine for scores of 
other clean-up jobs ... sweeping 
floors, picking up dirty suds and 
water after scrubbing floors, clean- 
ing pipes, motors, machinery, etc. 


Write for 


Circular 





HILD FLOOR MACHINE CO. 
Representatives in 48 States 


1313 W. Randolph St. Dept. FM-3 
CHICAGO, ILL. 
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[it's THE DRIVE YOU USE THAT 


Taming King Coal 


Mining for King Coal is a less arduous job today than it used to be. Back- 
breaking underground work is eliminated. Ingenious cutters, for example, 
cut and shear at top, bottom, sides—and keep loaders, conveyors and 
locomotives busy hauling the coal away ... For such gruelling work, in 
the presence of gritty dust and moisture—one type of power transmission 


for this machinery has filled the requirements—roller chain—DIAMOND. 
DIAMOND Roller Chain Drives play their part in the successful 


mechanization of mining operations and are regularly used on the 
equipment made by the world’s leading manufacturers of mining ma- 
chinery . . . Precision-made in a variety of pitches and strands DIAMOND 
is also used in all industry for motor drives and machinery applications 
of every kind... Our Drive Data Book should be in your files for ready 
reference ... DIAMOND CHAIN & MFG. CO., 449 Kentucky Avenue, 
Indianapolis, Indiana. Offices and Distributors in All Principal Cities. 
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Northern Hi-Lift Hoists 
heep us up ughts”., 


sae. Men Tell Usi, 
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@ Maintenance men say that Northern 
Hoists stand all the shop can give them. 
They rarely have to work on them, and 
when they do, accessibility makes it easy. 


Northern Hi-Lift Hoists are built to fore- 
stall maintenance. Liberal design—robust 
construction— welded rolled steel frame — 
machine cut, heat treated alloy steel gears 
—Hyatt Roller bearings. But when main- 
tenance is needed, all parts are quickly 
accessible. Mechanical brake parts, for 
example, can be removed without remov- 
ing the gear case. Electrical parts are all 
standard —easy to obtain. 


Write for new Bulletin 


NORTHERN ENGINEERING WORKS 


2613 ATWATER ST. DETROIT, MICH. 
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one-piece 
construction 


BLAW-KNOX DIVISION of Blaw-Knox Co. 
Farmers Bank Bldg., Pittsburgh, Pa. 
SEND GRATING SAMPLE TO 





Paper weight size sam- 
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ple... Just fill in and 
mail the coupon. 
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bers and their agents from ending as 
mediators or conciliators in labor dis- 
putes. 


The “majority rule” provision is em- 
phasized as a cause of continual labor 
strife. Majority rule, the Association 
says, gives to unions victorious in NLRB 
elections the power “to bargain and 
sell the services of the minority—the 
only example since the Civil War 
wherein any man has had the power 
in this country to bargain and sell the 
services of another man who has not 
authorized him to do so.” 

A strong condemnation of Labor 
Board policies was also presented re- 
cently before a seminar at William and 
Mary College, by Noel Sargent, secre- 
tary of the National Association of 
Manufacturers. However, Mr. Sargent 
declared that the situation could not 
be corrected by merely changing the 
administrators of the law, because 
“there is no assurance that better ad- 
ministrators would be appointed,” and 
“because even good administrators can- 
not get good results from a bad law.” 

Both the National Metal Trades As- 
sociation and the National Association 
of Manufacturers mailed copies of 
Factory’s January survey, “Industry’s 
Private Opinion of the Labor Board,” 
to their entire memberships, as did 
also American Iron & Steel Institute. 


Private Enterprise Hamshackled, 
Say Southern Coal Men 


Alabama, news magazine of the 
Deep South, warns that Senate Bill No. 
2420, for federal inspection of coal 
mines, will put further power in the 


hands of John L. Lewis and Secretary 


Ickes, will “hamshackle” the mine 
operators. 

*Hamshackle,” sure enough, comes 
straight from Webster’s Unabridged. It 
means: “To fasten by a rope binding 


- the head to a foreleg, as to hamshackle 


. . 9 
a horse; hence, to bind, restrain, curb. 


Coast Writer Disagrees 
on Factory NLRB Poll 


Arthur Eggleston, labor news an- 
alyst of the San Francisco Chronicle, 
takes issue with Factory on its Janu- 
ary Labor Board survey. 

Concerning the vote in which Fac- 
Tory’s readers found William M. Lei- 
serson, the “least unpopular” member 
of the Labor Board, Eggleston says: 

“Now that is a little like polling 
traffic violators on whether or not they 
wish to keep in office the judge who 
fines them, or who has such a reputa- 
tion that they know he will fine them 
if they appear before him.” 

Declaring that the Wagner Act was 
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Fifty percent reduction in tool inventory and 
speedier service at crib windows have resulted 
from the use of McCaskey Tool Control in the 
tool room of Harley-Davidson Motor Company, 
world-famous Milwaukee manufacturer of motor 
cycles, Package Trucks and Servi-Cars. 


RODUCTION engineers Gordon M. 

Davidson and William S. Hansen, high- 
spot the outstanding advantages and sav- 
ings shown by analysis of the first year of 
McCaskey Control: 


"We know definitely what tools are re- 
quired for operation of the department. 
As a result, the crib inventory has been cut 
50%, even though some items have been 
added when the need has been indicated. 


"The Crib is much better organized. There 
now is a place for every tool and no time 
is wasted hunting tools either in the crib 


BETTER TOOL CRIB SERVICE 
THE TOOLS.... 


McCASKEY 


STOOL CONTROL 








or on the production floor. Tools are sys- 
tematically inspected when returned and 
immediately reconditioned, if necessary. 


"The withdrawal and return of tools is much 
faster than with brass checks. Our em- 
ployees would object to returning to the 
check system. The many results of 
McCaskey Control actually have exceeded 
our greatest expectations." 








You too can cut your tool costs with 
McCaskey Tool Crib Control whether you 


have one or a dozen cribs, production or 








maintenance tools, a large or small plant. Let us send you reports describing in detail how other 


representative manufacturers have reduced expense, while improving their tool service. 
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GENERAL BOX WIRE-BOUND WAY 


OLD WAY 


F 


- « »« CAN COSTLY EXCESS 
WEIGHT BE ELIMINATED 
FROM YOUR SHIPMENTS? 


® Experienced General Box engi- 
neers helped a prominent dental 
equipment manufacturer eliminate 
unnecessary tare weight. Yet, the 
product protection afforded by the 
old type crate was not decreased. 
Two smaller, General wire-bound 
crates replaced the bulky, hard-to- 
handle container previously used. 
Packing time and labor were re- 
duced by more than one-third. Dam- 
age claims were virtually eliminated. 


There may be ways of safely re- 
ducing the weight of your shipments, 
or of speeding up your deliveries— 
simply by the use of a more effi- 
cient container. Why not let a Gen- 
eral Box engineer check up your 
shipping pack procedure? It costs 
nothing and may be the means of 
making important savings. 


Mail the coupon for complete in- 
formation about the several types of 
General Box containers which are 
enabling hundreds of manufacturers 
to effect maximum shipping econ- 
omies. 


GENERAL BOX 
COMPANY 


General Offices: 

504 North Dearborn St., Chicago, Ill. 
District Offices and Plants: Brooklyn, Cincinnati, 
Detroit, Kansas City, Louisville, Milwaukee, 
New Orleans, Sheboygan, East St. Louis, 
Winchendon, Continental Division: Houston, Dallas 





( )Havea G I Box engi 
Name 
Address 
City 
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passed “to diminish certain, specific, 
definite and unmistakable causes of 
labor disputes. It is doing that, as the 
record of strikes over those specific, 
definite, and unmistakable causes re- 
veals,” Eggleston says. 

The columnist also twits the United 
States Chamber of Commerce in its 
condemnation of the “majority rule” 
provisions of the Wagner Act. 

“Presumably a majority will deter- 
mine whether they believe their em- 
ployees, too, should conduct their own 
affairs by ‘majority rule,’” Eggleston 
says, “just as Factory MANAGEMENT, 
for example, puts its whole emphasis 
on what the majority of (its) voters 
decided.” 

Pointing out that only 218 of the 
1,622 management men who took part 
in Factory’s poll had had direct ex- 
perience with the Labor Board, Eggle- 
ston declared: “Hell hath no fury like 
a non-combatant.” 


Lincoln Award Brochure 
Stresses Progress Keynote 


No ordinary booklet, but a handsome 
brochure of high typographical excel- 
lence is the official document announc- 
ing the new $200,000 industrial prog- 
ress award program sponsored by the 
James S. Lincoln Arc Welding Founda- 
tion. 

This handsome 48-page publication 
culminates twelve months of prepara- 
tion and contains exhaustively complete 
details of the coming contest in which 
the theme of industrial progress will 
be stressed. Prospective participants in 
the contest may obtain copies of the 
brochure by writing to: Secretary, The 
James S. Lincoln Arc Welding Founda- 


tion, Cleveland. 


Industry to Get Report 
on Job Regularization 


New proof that industry is working 
hard to achieve employee security 
through regularization of jobs will ap- 
pear soon in the report of special sub- 
committee of the National Association 
of Manufacturers’ Committee on Em- 
ployment Relations. 

The report follows the most compre- 
hensive analysis of the topic yet under- 
taken, and will show the ways in which 
many industrial employers have soft- 
ened the effect of ups and downs in 
production and employment. 

“This study offers convincing evi- 
dence that industry refuses to accept 
as completely insurmountable the fac- 
tors that militate against the solution 
of this problem,” said A. W. Hawkes, 
president of Congoleum-Nairn, Inc., 








How to make 
timestudies 
and how to use them 






to lower costs 
and improve 
managerial 
control 


Just 
published 


* 


Timestudy for 
Cost Control 


By PHIL CARROLL, JR. 
Vice-President, Dyer Engineers, Inc. 
305 pages, illustrated, $3.00 








HIS book outlines step by step 

one practical method of complet- 
ing the timestudy measurement and 
control of cost without rearranging the 
shop. It has eliminated many techni- 
calities and method variations to con- 
centrate on the preparation and use of 
standard data, as opposed to the very 
costly process of individual operation 
timestudy. Not only does the method 
described permit of a much wider field 
of application, but the author shows 
wherein it logically extends beyond 
simple incentive to form the basis for 
many managerial controls. 


You will want to 
look up in this book 


—the fundamental information on the in- 
stallation of timestudy for cost control ; 

—the description of the work involved; 

—the type of personnel fitted for it, de- 
partmental organization; 

—the expert information on how to make 
comparison sheets, how to handle setup 
time, how to handle variables, etc., etc. 

—the application of these methods to 
many departments of business. 


Examine it 10 days—send the coupon 





McGRAW-HILL BOOK CO., INC. 

330 West 42nd Street, New York City 
Send me Carroll’s Timestudy for Cost Control for 
10 days’ examination on approval. In 10 days I 
will send $3.00, plus few cents postage, or return 
book postpaid. (Postage paid on orders accom- 
panied by remittance.) 
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File this under“... New Installation... Air Conditioning 






































1 to every worker in the plant, you'll be tops in the man- 
agement, now that you’ve decided to install air conditioning. 
Clean, properly conditioned air is just as necessary to worker- 
comfort and efficiency as non-skid floors, good light, and mod- 
ern toilet facilities. Congratulations! 


2 And the brass hats themselves will count you a Solomon 
for choosing efficient Dust-Stop* Air Filters for your new 
installation. Capacity: 2 CFM per sq. in. of area at 300 FPM. 
Resistance (in inches of water gauge per inch of depth): 
.045 to .050 clean to .11 to .12 dirty. They stop virtually all 
“nuisance” dusts! 
































3 and Dust-Stops will declare dividends of savings for you! 
They cost approximately 1 cent per CFM to install, including 
frames—less than 1/10th cent per CFM when filters need 
changing. Read on for other advantages over permanent and 
mechanical filter installations! 


4 As far as Dust-Stops go, you can send the plant firemen out 
into the fields to pick daisies. Dust-Stops are safer because the 
all-glass Fiberglas* filtering medium and the patented ad- 
hesive will not support combustion. But that’s not all by a 
long shot. See picture 5. 


























5 A woman couldn't change her mind any easier than you 
can change Dust-Stop Air Filters. No skilled work required. 
These filters eliminate cleaning, charging, draining, expert 
supervision, and the need to keep a supply of spares. Dust- 
Stops fit all types of “L” and “V” frames, too. 





) Your air conditioning manufacturer, dealers and jobbers 
of this equipment everywhere, always have plenty of Dust- 
Stops on hand. You can get your supply of No. 1’s (1-inch) or 
No. 2’s (2-inch) at a moment’s notice. So think it over, Mr. 
Plant Engineer, and specify replaceable Dust-Stops in that 
new installation. 


FIBeERGLAS* BUGGY" arr FILTERS © 


* 7. M. REG. U. S. PAT. OFF. 


Made by Owens-Corning Fiberglas Corporation, Toledo, Ohio 
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FOR MATERIALS HANDLING 
EFFICIENCY 


No. two materials handling jobs are alike! 
That’s why CM specialized equipment can 
mean so much to your plant in terms of 
a efficiency, greater safety to men 
and materials, reduced production costs. 
Better check into the complete line of CM 
Materials Handling Equipment—hoists, trol- 
leys, cranes for every type of application. 
Your dealer will supply you with a catalog 
—or write us direct. 





CHISHOLM-MOORE HOIST CORPORATION 


(Affiliated with Columbus-McKinnon Chain Corp.) 


130 FREMONT AVE. 


tt 


TONAWANDA, N. Y. 
Branch Offices: NEW YORK « CHICAGO «+ CLEVELAND 
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Put some of these ideas to work 


to make your personnel 
happier and more efficient 


Even a first reading of this new book ought to yield 
three or four ideas that you can apply right away in 
getting on better terms with your working force and in 
inducing attitudes and methods that will result in more 
satisfactory production. 


Each of the many ideas is a complete unit in itself— 
chosen because it already has been used effectively by 
some concern, and because it is adaptable, ‘simple, and 
inexpensive enough to be applied immediately by other 
concerns to solve a definite problem in some division of 
choosing, training, guiding, or dealing with employees. 


Up-to-date—Easy to use 


CONTAINS nearly 300 distinct ideas, methods, 
plans, and stunts, classified and blended to 
constitute a good survey manual of today’s 
trends in personnel management. Most of all, 
however, you will like the ideas themselves— 
each a simple, workable plan that you can put 
to work without expensive equip- 
ment or the advice of an expert. 
Look up, for instance, the sugges- 
tions entitled: 


One Way to Cure Late-comers 

Team Interviewing 

The $.0.S. Team 

Swapping Workers 

How One Rubber Company 
Guides Its Foremen Groups 

To Discourage Carelessness 

Color Stimulated Neatness 

Willie Everlearn 

Garnishee Evil Cured 

They Chose Their Own Hours 
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HUMAN-RELATIONS 
MANUAL 
FOR EXECUTIVES 
By CARL HEYEL 


Manager, Conference Planning Division 
American Management Association 


253 pages, 5/2 x -8, $2.00 


Litt iii iii iii iii iii iiiiiiiii iii iti} 
FREE EXAMINATION—SEND COUPON TODAY 
McGRAW-HILL BOOK CO., 330 W. 42nd St., N.Y.C. 


Send me Heyel’s Human-Relations Manual for Executives 
for 10 days’ examination on approval. In 10 days I will 
send $2.00, plus few cents postage, or return book postpaid. 
(Postage paid on orders accompanied by remittance.) 
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and chairman of the sub-committee. 

The report will emphasize the ad- 
vantages to management as well as la- 
bor of successful plans for regularizing 
employment. Chief of these are: Tax 
reduction through merit rating provi- 
sions in state unemployment laws; in- 
creased plant efficiency; greater use 
of plant and equipment; lower produc- 
tion and labor costs; and the avoidance 
of overtime penalties during peak 
periods. 

The report also discusses handicaps 
which, in some cases, “definitely limit 
the ability to accomplish desired em- 
ployment regularization results.” Major 
handicaps include: Difficulty of plan- 
ning in advance because of seasonal 
fluctuations; style changes; need to 
install new equipment for changing 
models; tremendous capital require- 
ments for building inventories; condi- 
tions in other markets and industries; 
limitations by existing legislation. 


Watchmen Are Production Men, 
Wage-Hour Case Reveals 


A North Carolina Federal court 
holds that watchmen are as much en- 
gaged in the production of goods for 
interstate commerce as those operating 
the production machinery, and are 
therefore subject to the provisions of 
the Fair Labor Standards Act. 

This ruling upholds the Wage-Hour 
Division in its assertion that such em- 
ployees as maintenance workers, watch- 
men, clerks, stenographers, messengers, 
are necessary to the operation of an 
industry enterprise, and are therefore 
included in the benefits of the statute. 


Compton Finds Flaws 
in Roosevelt Thinking 


The old, old argument that machines 
create unemployment was once more 
knocked into a cocked hat late in Jan- 
uary. This time it was Dr. Karl T. 
Compton, president of Massachusetts 
Institute of Technology, speaking at 
the Rochester, N. Y., dinner of the 
National Committee on Modern Pio- 
neers, held in honor of thirty-seven 
research men and inventors of that 
area “whose work has enlarged em- 
ployment or improved the standard of 
living.” 

Dr. Compton was not merely engaged 
in academic discussion, however. He 
was thinking particularly of President 
Roosevelt’s “crack” (in his message 
to the Congress) about “the task of 
finding jobs faster than invention can 
take them away.” 

Said Mr. Roosevelt also in his mes- 
sage: “We have not yet found a way 
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SEE HOW THE APPLETON ELECTRIC 
CO. HAS STEPPED UP INVENTORY 
TURNOVER AND REDUCED UNDER- 
STOCK AND OVERSTOCK CONDI- 
TIONS WITH A KARDEX STOCK 
CONTROL SYSTEM. 


Remington Rand Inc. 


Buffalo ‘ New York 


- MARCH, 1940 





DOLL ARS 


@ Imagine, $15,000 annually in new 
profits from the same volume of busi- 
ness simply by eliminating the “lazy 
dollars” that were unknowingly and 
needlessly upping the cost of “owning” 
an inventory. Any business can reduce 
inventory carrying charges, storage 
costs, obsolescence write-offs, out-of- 
stock “lost” orders, production delays, 
needless taxes, frozen capital ills and 
kindred hidden costs that are spotlight- 
ed by Kardex Stock Control Systems. 


HOW YOU CAN ELIMINATE 
“LAZY DOLLARS” 


If you would like to get the full facts on 
how the Appleton Electric Company is 
being served by its Kardex Stock Con- 
trol System simply mail the coupon. 
We'll send you a free copy of our new 
booklet which completely details the 
operation and benefits of Kardex Stock 
Control in eliminating “lazy dollars” 

for new profits. There is no obligation. 


a 
MAIL THIS COUPON FOR THE CONVINCING FACTS! | 





Remington Rand Inc., Dept. FM340 
465 Washington Street, Buffalo, N. Y. 


Please send me your new book, “Get Those 
Profit Stealing Lazy Dollars Out of Your Inven- 
tory.” No obligation, of course! 


Signed. 
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City & State 
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Finding New 
Uses — Solving 
Problems for 
Manufacturers 
Every Day 





FIBREEN 


Improves Wrapping and 
Packaging—Reduces Cost 


The unusual strength, flexibility and 
waterproof qualities of Fibreenhave 
economically solved the wrapping 
and packaging problem of many a 
manufacturer. Five-ton bundles of 
steel — automobile tires — textiles 
— motors and other products too 
numerous to mention — go safely 
to their destination when wrapped 
and protected by this tough material. 


Available for Prompt Delivery 
The supply of Fibreen is in no way 
dependent upon foreign import. And, 
it is far superior in strength and 
protective qualities to jute, burlap 
and other materials. 


Investigate Fibreen — write for a generous 
sheet or roll for trial and test in your business. 


The SISALKRAFT Co. 


205 W. WACKER DRIVE e CHICAGO, ILL. 


New York San Francisco London Sydney 4 


~~ 


Serving Industry and Building with Re- 
enforced Papers, Metals, etc., for Multiple 
Uses and as Part of Finished Products 














to employ the surplus of our labor 
which the efficiency of our industrial 
processes has created.” 

Defending technological progress and 
the efficiency of our industrial proc- 
esses as a boon to employment and an 
important factor in the creation of the 
substance from which government taxes 
are collected, Dr. Compton found in 
the President’s phrases a “profound 
lack of understanding and apprecia- 
tion of the role of technological prog- 
ress.” 


Armco Sees CIO 
Behind New NLRB Action 


The filing by the National Labor Re- 
lations Board complaint that the Amer- 
ican Rolling Mill Company was dom- 
inating the employee representation 
plan at its Zanesville, Ohio, works, 
brought a quick retort from the com- 
pany. 

“When the real facts behind the fil- 
ing of this complaint are uncovered,” 
said C. H. Murray, assistant to the 
president, “it will be discovered, as 
has been true in so many other in- 
stances, that the CIO is putting pres- 
sure on the board to do away with the 
employees’ plan in the hope that they 
can get Armco men to pay dues into 
their organization. If Armco men had 
wanted to do so, they would have done 
so long before this.” 


NLRB-RFC Blacklist 
Revealed in House Probe 


Since last August the Reconstruction 
Finance Corporation has withheld loans 
to business men involved in violation of 
the National Labor Relations Act. 

This was revealed in testimony by 
J. Warren Madden, NLRB Chairman, 
before the House Committee investi- 
gating the Labor Board. 


BOOKS 
SALARY DETERMINATION 


John W. Riegel, Director, Bureau of In- 
dustrial Relations, University. of Michigan. 
University of Michigan Press, Ann Arbor, 
Mich. 278 pages, tables, index. $3.50, 
cloth, $3 paper. 


Part I: Determination of prevailing rates 
and adjustment of key salaries to market 
levels. Part II: Valuation of routine posi- 
tions. Part III: Adjustment of personal 
salaries—rating plans and incentive plans. 
Part IV: Valuation of managerial and 
technical services. 


THE BUSCH JEWELRY STORES LABOR 
INJUNCTION 


John H. Mariano, PH.D., Member of the 
New York Bar. The Christopher Publishing 
House, 1140 Columbus Ave., Boston. 238 
pages. $2.50. 


Account of the Busch case, a “causa 
celebre” that made labor injunction his- 
tory in New York State. Factual treat- 
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SMALL 


DUST 


COLLECTORS 


shipped fully assembled 
READY FOR USE 





For years the most satisfactory 
type of Dust Collector has been 
the cloth screen type. Efficient, 
compact, shipped ready to be 
connected to any exhaust sys- 
tem handling dry dust at normal 
temperature, this Pangborn Dust 
Collector comes in proper sizes 
for small or large installations. 
Its cost is within easy reach 
even of the smallest plant. 

If you have a dust problem of 
a simple nature and want to cor- 
rect it quickly and at minimum 
cost, drop us a request for 
Bulletin “902.” 

Please mention Type “CD” 





THE WORLD'S LARGEST MANUFACTURER OF DUST 
CONTROL AND BLAST CLEANING EQUIPMENT 
PANGBORN CORPORATION - HAGERSTOWN, MD. 





MANAGEMENT and MAINTENANCE 

















an Stale ED 








ne enn eae 


























Ww £G@ 


Lan 




























































HAS NEVER 
TOUCHED 
THIS SCROLL 
























































SEES iE gece 

































in 1914, 








FROM OUR FILES 
Case No. 0372. Steel scroll 
on old “‘California House” 
galvanized by San Fran- 
cisco Galvanizing Wo 





























opened in 1914, this 14 gauge steel scroll work was cut by hand 
and Hot Dip Galvanized . . . Exposed to rain, snow and the salty 
winds of the Pacific for over 26 years, it is still in perfect condition and 


will, no doubt, give many more years of service ... Hot Dip Galvanizing 


c) Before the Lusitania sank in 1915, before the Panama Canal was 


remains, today, the most practical and economical method of rust pre- 
vention known to science. It guarantees an adequately thick coating 
of zinc fused fast to the metal beneath and on/y Hot Dip Galvanizing 
guarantees this. Patronize members of this association and know 
that you are getting a genuine Hot Dip job, highly skilled workmanship 
and reasonable prices ... Write for our Specification Sheet. American 
Hot Dip Galvanizers Association Incorporated, American Bank 


Building, Pittsburgh, Pennsylvania. 


IT’S A JOB WELL DONE 


HOT OP 


GALVANIZING 
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PATRONIZE THESE QUALIFIED MEMBERS 


Acme Galvanizing, Inc., Milwaukee, Wis. % Acme Steel 
& Malleable Iron Works, Buffalo, N. Y. * American Tin- 
ning & Galvanizing Co., Erie, Pa. % Buffalo Galvanizing & 
Tinning Works, Inc., Buffalo, N. Y. % Diamond Expansion 
Bolt Co., Inc., Garwood, N. J. % The Fanner Mfg. Com- 
pany, Cleveland, Ohio. % John Finn Metal Works, San 
Francisco, Cal. % Thomas Gregory Galvanizing Works, 
Maspeth, N. Y. % Hanlon-Gregory Galvanizing Co., Pitts- 
burgh, Pa. % Hubbard & Co., Oakland, Cal. % Indepen- 
dent Galvanizing Co., Newark, N.J. % International Derrick 
& Equipment Co., Columbus, O. * Joslyn Co. of California, 
Los Angeles, Cal. % Josyln Mfg. & Supply Co., Chicago, Ill. 
* L. O. Koven & Brother, Inc., Jersey City, N.J. *% Lehigh 
Structural Steel Co., Allentown, Pa. % Lewis Boli & ,Nut 
Company, Minneapolis, Minn. *% Missouri Rolling Mill 
Corp., St. Louis, Mo. % The National Telephone Supply 
Co., Cleveland, Ohio. % Riverside Foundry & Galvanizing 


Co., Kalamazoo, Mich. y% San Francisco Galvanizing 
Works, San Francisco, Cal. % The Sanitary Tinning Co., 
Cleveland, Ohio. % Standard Galvanizing Co., Chicago, 
Ill. *% Wilcox, Crittenden & Co., Inc., Middletown, Conn. 
* The Witt Cornice Co., Cincinnati, Ohio. 











SAFEGUARDING MEN 









Standard equipment in scores of major plants! Here is evidence that 
| America’s first alloy steel—heat treated, nickel molybdenum—stling chains 
* | offer definite service advantages. Write for Herc-Alloy Sling Chain details, 
COLUMBUS-McKINNON CHAIN CORPORATION 


(Affiliated with Chisholm-Meore Hoist Corporation) 
130 FREMONT AVENUE TONAWANDA, N. Y. 
Branch Offices « NEW YORK e CHICAGO + CLEVELAND 
















25% to 40% 
with 


HYPRESSURE 
JENNY 





Hypressure Jenny Steam Cleaning of machinery before inspection, repair, or 
use, helps to prevent machine hour losses by uncovering sources of weak- 
ness—strain cracks, worn parts, etc. Also saves 25% to 40% of your mechanics’ 
time now wasted in fighting dirt and grease. Additional remarkable savings in 
cleaning floors, windows, wails, lavatories, trucks, and manu- 
factured products before painting. 
YOU can save. 


Find out how much : 
Return the coupon for a free survey. V/A 


THIS 


COUPON 
FOR FREE 
SURVEY 





0. K.! Send that Survey. 
Tell us how much JENNY <an save us. 





We employ.......... mechanics on dirty grensy repair work. 
|. re pieces of machinery monthly. 
WOO GABBA... os 0000600 sq. ft. of industrial windows annually. 


We want to clean (0 small tools, 0 machines, 0 cranes, 
O runways, () floors, 1 walls. 
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ment of the proceedings includes discus- 
sion of the first all-picketing ban issued in 
New York since the anti-injunction statutes, 
the way a strike should not be conducted, 
what is a bad strike, statement of what 
constitutes illegal picketing, discussion of 
the role of labor attorney in industrial 
disputes. 


IMPROVE YOUR BUSINESS LETTERS 


Robert Latham, Correspondent. Common- 
wealth Shoe & Leather Co., Instructor, 
Business Letter Writing, Commonwealth of 
Massachusetts, University Extension. Bruce 
Humphries, Inc., 306 Stuart St., Boston. 
188 pages. $2. 


How develop originality of expression? 
General qualities of better business ex- 
pression, suggestions for good taste in the 
mechanics thereof, plan for building ed 
type of business letter, constitute Part I. 
Part II illustrates various types—answers 
to inquiries, credit letter, sales letter, fol- 
low-up letter, adjustment and _ collection 
letters—with examples taken from business. 
Appendix shows proper use of frequently 
misused words and gives the correct methods 
used in addressing persons of rank. 


THE ABC’s OF PERSONNEL 


In booklet form, The ABC’s of Personnel 
consists of twelve pages, size 9x11, as- 
sembled by fasteners in a paper binder. 
Published during 1939 in FacToRY MANAGE- 
MENT AND MAINTENANCE, these alphabetic 
tips for those that handle people are 
illustrated with the original drawings by 
Orin W. Loo and Mathilde Shulz Mueller. 
Price for single copies and lots given on 
application. Publisher is the author, 
Carles S. Stevenson, General Manager, Hall 
Brothers, Inc., Kansas City, Mo. 


INDUSTRIAL SURVEYS AND REPORTS 


Walter _Rautenstrauch, Professor of In- 


Y dustrial Engineering, Columbia University. 
» John Wiley & Sons, Inc., 440 Fourth Ave., 


New York. charts, graphs, 


tables, index. 


189 pages, 
$2.50. 


Discussion of the technical content of 
engineering reports outlines some of the 
problems engineers encounter in investigat- 
ing and reporting on the operations of in- 
dustries. Specific problems requiring field 
investigations are given. 


LEGAL ASPECTS OF ENGINEERING 


Walter C. Sadler, American Society of 


* Civil Engineers, American Bar Association. 


John Wiley & Sons, Inc., 440 Fourth Ave., 
New York. 631 pages, table of cases, glos- 
sary, index. $4. 


Over three hundred legal cases, selected 
from 6,500 cases dealing with the legal 
aspects of engineering, have been gathered 
and arranged in such form as to give the 
practicing engineer or student a general 
understanding of the philosophy of perti- 
nent legal principles and their applica- 
tion to his profession. Cases cover pro- 
fessional and industrial problems, aero- 
nautics, property, and business—contracts, 
commerce, and sales. 


RECENT INSURANCE 
MANAGEMENT DEVELOPMENTS 


Thomas Watters, Jr., Ralph W. Morrell, 
Ernest W. Brown, George W. Elliott. Ameri- 
can Management Association, 330 West 42d 
St., New York. 27 pages. 75dc. 


Various aspects of insurance in its rela- 
tion to industry are discussed under ‘The 
Legal Effect of Social Security Legisla- 
tion,’ “The Broker’s Message to the In- 
surance Buyer,’ ‘Reciprocal Insurance,” 
“Fire Prevention.” 


HEATING, VENTILATING, AIR 
CONDITIONING GUIDE, 1940 


American Society of Heating and Ven- 
tilating Engineers, 51 Madison Ave., New 
York. 1,184 pages, index. $5. (Special 
thumb index edition, $5.50.) 


Eighteenth edition. Two sections—Tech- 
nical Data Section of 46 chapters; Catalog 
Data Section on manufacturers’ equipment. 
Rearrangement of the latter section groups 
the products described into five divisions. 
Contents of each division are outlined on 
a title page with page references to each 
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“Weather” by Carrier Guards Accuracy to 


000006 IN 


= 


wig ante Wek as 


and if the co 
polishes in the 
Room varies only sli 
of the finished product may 
Carrier Air Conditioning § 
day — by absolut 


temperature and humidity. 


No ‘Compromise Equipment’ 


for Bausch & Lomb Optical 
Co., Rochester, New York 


ALK about precision . . . while 

variations of 1/20,000 inch are 
acceptable to the most exacting 
watchmaker, optical parts produced 
by Bausch & Lomb are accurate 
within 6/1,000,000 of an inch! 


To assure such accuracy, delicate 
tools must be protected from ex- 
pansion and contraction, by abso- 
lute control of temperaturg. Such 
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THIS SUMMER, plan to visit the 
Carrier Igloo of Tomorrow at the New 
York World’s Fair. 1940 is the 50th 
Anniversary of what is now Carrier 
Refrigeration, and the 25th Annivers- 
ary of the present Carrier organization 


nsistency of waxes and 
Precision Optical 
ghtly, accuracy 
be ruined. 
aves the 


e control of both 


materials as cements, waxes and 
polishes must be kept uniform, by 
exact conditions of temperature and 
humidity control. And for these im- 
portant tasks, Carrier draws upon 
its long service to more than 200 
varied industries. 


With 38 years of experience de- 
voted solely to air conditioning, 
Carrier has made such outstand- 
ing developments as Dew Point 
Control, Centrifugal Refrigeration, 
and Evaporative Condensing. 
Throughout 99 countries of the 











world, successful industries of every 
type utilize Carrier Air Conditioning 
to improve products and processes 
and to provide more efficient 
working conditions. 


Let Carrier bring to your produc- 
tion problems the long experience 
gained in serving industry. 


Get in touch with your local 
Carrier representative, or write to 
Carrier direct. Without obligation, 
you will receive the unbiased help 
and advice of the company that 
invented air conditioning! 


CarRiER CorPORATION Desk 6C 
‘‘Weather Makers to the World’ 
Syracuse, N. Y. 

(In Canada, Box 1050, Station C, Toronto) 


Send me the name and address of the nearest Car- 
rier dealer—and give me complete information on 
(_] Carrier Air Conditioning [7] Carrier Refrig- 
eration [_] Carrier Space Heating. 
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CONTROLLED 
MATERIAL-FLOW 


with Re M 
LOW HEADROOM HOISTS 


From outdoor yard storage to second-floor 
machine shop in one operation . . . controlled 
by one man .. . from one point. That’s the 
sort of time-saving, cost-reducing material- 
flow you can get with the new R & M Low 
Headroom electric hoist and motor-driven 
trolley, as illustrated here. 

It has a hoisting speed of 20 ft. per min. 
and trolley travel speed of 100 ft. per min. 
In this ifstallation every foot of material 
movement is controlled from a station in- 
side the second-floor door. 

This is the R & M answer to one man’s 
problem. Controlled material-flow with 
R & M Low Headroom Hoists may be your 
solution, too. Just give us the facts, briefly, 
and we'll be glad to talk it over with you. 


All R & M Electric Hoists are of com- 
pact, low-headroom design, giving 
you 1’ 6" to 2’ 6" more usable space than 
would hoists of conventional design. 


ROBBINS & MYERS, Inc. 


HOIST & CRANE DIVISION+ SPRINGFIELD, OHIO 








IN THIS CASE, 97 = 100% 


@ Page Fence Association is composed of 
factory-trained, long-experienced fence 
engineers in 97 cities. Each one a local firm 
permanently interested and responsible. 
That is 100% fence service—for you! Your 
local member will help you choose the right 
metal—right height—right style. He will 
erect the fence to give you enduring prop- 
erty protection and fine appearance. 


A PRODUCT OF PAGE STEEL & WIRE DIVISION—AMERICAN CHAIN & CABLE COMPANY, INC. 


-4mencas Frrt Wire Feuce — Stnce 1883 


Page Fence is available in 5 superior metals: 
heavily-galvanized copper-bearing steel— 
Armco ingot iron— Alcoa aluminum — 
Allegheny stainless steel—iron picket. Only 
Page makes fence of all 5 metals. The 
stronger winged channel post is exclusive. 
Write to PAGE FENCE ASSOCIATION, Bridge- 
port, Conn., Atlanta, Chicago, New York, 
Pittsburgh, or San Francisco for’ Fence Facts. 





sroup of products and cross references to 
relevant matter in the Technical Data 
Section. New data and one new chapter 
have been added. A chapter index, a sub- 
ject index, and an index to modern equip- 
ment are included. 


INDUSTRIAL PURCHASING 


Howard T. Lewis, Professor of Marketing, 
Director of Research, Graduate School of 
Business Administration, George F. Baker 
Foundation, Harvard University. Business 
Publications, Inc., 322 South Michigan Ave., 
Chicago. 586 pages, bibliography, index. $4. 


A presentation of the general principles 
and practices underlying the sound procure- 
ment of the materials, parts, supplies, and 
equipment required by a manufacturer, this 
book covers such topics as the significance 
of industrial procurement, the scope of 
the purchasing function, purchasing pro- 
cedure, quantity control, sources and the 
assurance of supply, price policies, for- 
ward buying and speculation, the legal 
status of the purchasing officer, purchase 
budgets, standards of purchasing per- 
formance. 


HOW TO TRAIN SUPERVISORS 


R. O. Beckman, Advisor on Training to 
the Works Project Administration, Wash- 
ington, D. C. Harper & Brothers, 49 East 
33d St., New York. 305 pages, illustra- 
tions, bibliography, index. $3 


Methods book, written for use of the 
personnel or training director, supervisor 
or foreman, leader of a discussion group 
or committee chairman, describes effective 
group procedures for conducting discus- 
sions; elaborates the methods of determin- 
ate discussion; explains how to make wall 
charts; and presents the steps in organiza- 
tion and administration. The greater part 
of the book contains thirty-two outlines for 
group discussion prefaced with an explana- 
tion of methods of conducting classes. Case 
material and questions that bring out im- 
portant discussion points are included in 
the outlined. Summarizing charts follow 
each outline. 


ON THE CALENDAR 


MARCH 


6, American Society for Testing Mate- 
rials, Spring Meeting, Detroit. C. L. 
Warwick, Secretary, 260 South Broad 
St., Philadelphia. 

21-22, Tennessee Industrial Personnel 
Conference, Annual Meeting, Mem- 
phis. W. M. Hodges, Chairman, Pub- 
licity Committee, 919 Sterick Build- 
ing, Memphis. 

26-29, American Management Associa- 
tion, Tenth Packaging Exposition, 
New York. Alvin E. Dodd, Presi- 
dent, 330 West 42d St., New York. 


APRIL 


1-2, Association of Iron and Steel Engi- 
neers, Annual Spring ‘Conference, 
Cincinnati. B. Wiley, Managing 
Director, 1010 Empire Building, Pitts- 
burgh. 


30-May 2, Chamber of Commerce of the 
United States, Annual Meeting, 
Washington, D.C. Ralph Bradford, 
Secretary, 1615 High St., N.W., 
Washington, D.C. 


MAY 


1-3, Amefican Society of Mechanical En- 
gineers, Spring Meeting, Worcester, 
Mass. C. FE. Davies, Secretary, 29 
West 39th St., New York. 

6-10, American Foundrymen’s Associa- 
tion, Inc., 1940 Convention and Ex- 
hibition, Chicago. CC. ££... Boyt 
Executive Vice-President, 222 West 
Adams St., Chicago. 

8-11, National Fire Protection Associa- 
tion, Annual Meeting, Atlantic City. 
Percy Bugbee, General Manager, 60 
Batterymarch St., Boston. 


JULY 


24-27, Silver Bay Conference on Indus- 
trial Relations, Twenty-third Annual 
Conference, Silver Bay-on-Lake 
George, N. Y. E. H. T. Foster, Ex- 
ecutive Secretary, 347 Madison Ave., 
New York. 
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